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PREFACE . 

I N 1915 a Geographical Section was fonned in the Naval rnteUi- 
genctf Dm&ion of the Admiralty to write GeograpliicaJ HandbcKiks 
on various parts of the world. 'Hie pitrpose of thes^ handbooks 
was to supply, by scientific research and skilled arnuigement, material 
for the discussion of naval, military, and political problems, as 
distinct from the examination of the problems themselves. Many 
distinguished collaborators assisted in their production, and by the 
end of 1918 upwards of fifty volumes had been pruduced in Hand¬ 
book and Manual form, as well as nuinQmu.s shurt-term gtograpbicaj 
reports. The demand for these books increased rapidly w'ith each 
new issue, and they acquired a high reputation for accuracy and 
impartiality. They are now to be found in Service Establishments 
and Embassies throughout the world, and in the early years after the 
last war j League of Nations. 

'rhe old Handbooks have been extensively used in the present war, 
and experience has disclosed both their value and their limitations! 
On the one hand they have proved, beyond all question, how greatly 
die work of the fighting services and of Government Departments is 
facilitated if countries of strategic or political importance are covered 
by handbooks which deal, in a convenient and easily digested form, 
with their geography, ethnology, administration, and resources. On 
the other ^liand, it has become apparent that something mure is 
needed to‘meet present-day requirements, ‘Lhe old series does not 
wver many of the countries closely affected by the present war (e.g. 
Germany, France, Poland, Spain, Portugal, ti> name only a few); its 
books are somewhat uneven in quality, and they are inadequately 
equipped with maps, diagrams, and photographic illustrations. 

The present series of Handbooks, while owing its inspiration 
largely to the former series, is in no sense an attempt to revise or 
re-edit that scries. It is an entirely new set of books, produced in the 
Naii'al Intelligence Division by trained geographers drawn largely 
^m the t niversities, and working at sub^centres established at 
Oxford and Cambridge. The books follow, in general, a uniform 
scheme, though minor modifications ivill be found in particular 
ca^; and they are illustrated by numerous maps and photographs. 
The purpose of the books is primarily na\^. They arc designed 
t to provide, for the use of Commanding Officers, information in a 
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coniprchcoAive and convenient fyin about countries which they may 
be called upon to visit, not only in warT>ut in peace-time; secondly* 
to maintain the high standard of education in tife Navy and, by 
supplying officers with material for lectures to naval personnel ashore 
and afloat, to ensure for all ranks that visits to a new country shall be 
both interesting and profitable. 

ITicir contents are, however^ by no means confined to matters of 
purely naval interest. For many purposes (e.g. history* administra- 
tion, r^KOurces, communioadons, etc.) countries must necessarilv be 
treated as a whole, and no attempt is made to limit their treatment 
exclusively to coastal srones. It h hoped thertfone that the Army, the 
Royal Air Force and other Govemment Departments (many of 
whom have given great assistance in the production of the series) wiD 
find these Handbooks even more valu^le than their predecessors 
proved to be both during and after the last war, 

J- H. GODFREY, 
Dtr^or ef Naval Intel[isen£* 

1943 


The foregoing preface has appeared from the beginning of this 
series of Geographical Handbooks. It describes so effectively their 
urigin and purpose that I liave decided to retain it in its original 
form. 

This volume has been prepared for the Nav'al iDteUigence Divigion 
at the Cambridge subH:entiit (General Editor* Dr. H. C. Darby). 
It has been largely written by Mr. S. H. Beaver with contribution? by 
Profcaasor A A. Aliller, Mr. F. J. Monkhotise* Mr. P. Driscoll* 
Dr. P. W. Richards, Mr. J, C. Stuttard, Mr, T. G, Turin, and 
Dr. Charles Wilcocks. ’^ITie maps and diagrams have been drawn bv 
Miss Margaret Alexander* Miss K. S. JL Froggatt, Alisa M. Garside, 
Mrs. Gwen Raverat and Miss J. D. I, Tyson. The volume has been 
edited by Mr. S, H. Beaver and Mr. T, G. Tutin, 

E. G. N. RUSHBROOKE, 
iMrestor Qf Nava! lni£ligena 


April, 194 ^ 
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Chapter 1 

GEOLOGY AND PHYSICAL ^FEATURES 

Intradiictina: T!» ZridDncarau Archipelagp: Gcn^l jskFtch of GcqImJcsI 
background: The Vekano^fi: CoaistB: BibJju^^piical Note. 

Introduction a 

Nethcriajids-India, the NetherlaDda Indies and the Dutch East Indies 
are names altematwely applied to the Dutch possessions in the Malay 
Archipelago, which die Dutdi caJi Nederhndsch OosuIndiC. The 
whole Malay Archipelago, varioiuily knomi as JVIakyEia, the East 
IndieSp Indonesia, etc, is the congeries of islands—numbering 

over 2,000—which lie between south-eastern Asia and northern 
Australia. Some part$ of the area belong to other powers, e.g- north- 
ivest Borneo and eastern New Guinea are parts of the British Empire, 
the Phihppinea belong to U.S.A.p and Portugal possessi^s the eastern 
half of Timor. Dutch territory extends from 95 E, at the north¬ 
western comer of Sumatra, to 141** £ on the frontier of British New 
Guinea, a greater Jongittidinai extent than that of the continent of 
Europe, representing a distance of some jpOOO km., and from latitude 
6 ° N at We island^ north of Sumatra, to ii® S at Hoti island, south-west 
of Timor, a latitudinal distance of almost a.ooo im., roughly equiva¬ 
lent to that from Edinbujgh to Aladrid. (Fig. i)+ Considerably more 
land lies to the south than to the north of the equator, which passes 
through the middle of Siunatra and Boroeo, through the northern 
peninsub of Celebes and just north of the 'Bird’s Head’ peninsula 
of New Guinea. (Fig. 2,) 






rig. 2. Thu Eiut Indict, ihowkiH Dutch Territory 
i Aiim tmn Tr^pttrh Nfderliinii, pktc i (Bittfivit, iflSS). 
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1NTS0DUCT10N 

The largest isknds are Sumatra, _|iva {with i\Iadi>era)j Borneo and 
Celebes—together known the Great Speinda islands—and New 
Guinea. Between these are situated groups or hues of smaJler islands: 
the Lesser Soetida iskiids extending from* Java to Timor^ the 
Moluccas, bettveen Celebes and New' Gutneap and many others 
located for the most part between and around the shores of the 
larger islands. The total area amounts^to alpiost ttvo million sq, kirint 
fifty-six times the area of the mother country, Hoi land.* 

The following table presents a statistical summary of the chief 
territorial divisions and their populations: 


Dh'lfiicHi 

Area 
(thom. 
sq. km.) 

Rminhlv 
cquh-^lcnt to 

Fijpul. ! 
1930 
(tfintia.) 

Foji- per 
eq+kiOr 

Jai'B sml Maitoefu 


Greece 

4 I. 7 TW 

316 

SumatTB 

435 t 

jliweden 

7 ,f> 7 ^ 

iB 

Bangka, BiEitan 

168 

^79 

^7 

Riouw-Linj^ Arch. 


Belgium j 


9 

Borneo 

530 5 

France 

51,169 

4 

Cdcbea 

189-0 


4,231 

i 3 . 

MioEucca 

83 7 
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Jati-a, though by no means the largest island, is by far the most 
densely peopled, and ia economically the most Important. Moreover, 
it contains Batavia, capital and admiaistrative centre of the Indies^ 
As a result, the Dutch make a broad division of their territories into 
(o) Jav'a (with the contiguous island of Madoera), and (A) the Outer 
Provinces (Bmtengew^c^sten). 

The Indonesian Auchipelago 

'ITie islands of the archipelago vwy m size from BorneOi Sumatra 
and New Guinea, w hlch are amongst the w^orld's largest islands, to 
uninhabited islets, barren rocks and coral-reefs that arc only exposed 
at low tide. They can be divided Into three natural groups: 

(i) Extending a long way from Indo-Chinfl^ Siam (ITiajland) and 
Ixjwer Burma towards the south and south-east is a submerged 
platform known as the Soeuda Shelf, on which stands the long 
peninsula of Malaya (known to the Dutch as Malaka). Tow-arde the 
outer edge of this platform the large islands of Sumatrup Java and 
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Borneo rise from a shallow aild island-studded sea, the depth of 
which seldom exceeds loo m, (50 fm,). This sea com prists the 
Malacca atmJl betvitcn Sumatra and Makya, the South Clima Sea 
hetAveeti the Asiatic mkinbnd and Borneo, and the Java Sea between 
Java and Borneo. The greatest eoncentratinn of smaller islands is 
at the meeting place of these three seas, between Sumatra, Malaya 
and Eortiep, The Riouw aj>d Lingga archipelagoes and tlie Tin 
islands^ of"Bangka and Billiton am the chief- they may perhaps be 
regarded as remnants df a former south-eairtward extension of Malaya. 
Beyond the edge of the shelf the sea. (ioor drops rapidly to great 
depths. The edge lies off the west coast of Sumatra and off the south 
coast of Java. Sumatra how^ever lias a fringe of islands—the MentawTii 
islands and others—separated from the mainland by a deep trough; 
beyond the islands the Indian Ocean floor deflcends quickly to 
abyssal depths of more than 5>noo m. (2,700 fm.). Java has no such 
fringe, but a submarine ridge takes its place. The eastern edge of the 
shelf, marked by coml islands and reefs ^ nms from the eastern end 
of java north-castwartls into the Maltassiir strait, turning northwards 
to the middle east coast of Borneo, The northern edge is outside 
Dutch territory: it runs north-w^estw^^rds from Brunei, in north- 
w-estem Borneo, towards Cochin China. 

(2) Nortliem Australia and New Guinea rise from another platform, 
the Salioel Shelf, which is submerged beneath the shallow .Arafocra 
Sea. The nortb-westem peninsula of New Guinea projects like a 
¥ptar-head from the main platform. Knowm as the Vogelkop (Bird^s 
Head), h has a number of adjacent islands, such as Mistidl, Waigeo 
and Japen. Further south, on the edge of the shelf, us the low-lying 
Aroe group. dTie ocean floor, whieh is generally less than 100 m. 
(50 fm,) below sea level on the shelf, drops suddenly io considerable 
depths beyond the edge, in the Timor Bea and between the Aroe 
if^bnds and the Tanimbar and Kai groups* and also to the Pacific 
Ocean north of New Guinea, 

(3) Between these tw^o relatively stable areas, wilii their shallow 
seas, lies a large tmstable area in which land and sea alternate sharply, 
and the ocean bed descends to abyssal depths. The islands within this 
area fall into several groups or lines. 

(a) The Kleine (Lesser) Soenda islands are a continuation of the 
arc formed by Sumatra and Java. The axis of Jara is continued 
ejistw^ards through Bah, Lombok^ Soembawa, Flores and smaller 
islands to Alor and Wetar; a subsidiary arc, possibly a continuation 
of the Sumatran fringe and the favanese submarine ridge, comprises 
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Soemba, Sawoe, Rod and Timor, st^arated from the main island by 
the Sa%?oe Sea* * 

(6} These lined of islands are condniied in boldly curving arcs, 
the Outer Banda arc stretchmg from Timc?r through Babar, the 
Tanimbar anti liai groups to Ceram and Boeroe. and the Inner 
Banda arc, compriding a number of much smaller islands which 
continue the Bali-Wetar line throuj^ Romang, Damar, Nila and 
Manoek to the Banda group. Between the two area at toir point of 
greatest curvature in the east the ocean floor deacends in the Weber 
Deep to the greatest depth known in the East Indian region, over 
7,000 m. (3,800 hn.) Within the curve of the inner arc lies the Banda 
Sea, also of great depth. 

(c) Separated from Borneo by the deep trough of Makassar strait, 
and from the Leaser Soenda islands by the still deeper Flores Sea, is 
the large and irregularly shaped island of Celebes, consisting of four 
peninsulas, each of which is prolonged by groups of small islands. 
The north-eastern or Manado peninsula is connected by a submarine 
ridge, on which stand the Sangihe islands and others, with Mindanao 
in the Philippine group. 

(d) Eastward of northern Celebes is another island of cunousty 
similar shape though smaller dtraciisions. This is Halmahera, which 
also has numerous outlying islands, the largest of which, are Morotai 
in the north and Obi in the south. The Halmahera group is 
surrounded by deep water on almost alt sides—the Pacific Ocean to 
the north-east, the Molucca Passage to tlic west, the Ceram Sea to 
the south. There are also deep troughs on the south-east, but the 
continuity of the deep ocean floor is considerahly interrupted on this 
side by submarine ridges and groups of islands which act as stepping 
stones to the * Bird’s Head' of New Guinea, 

Gestbal Sketch of Geological Background 
The eicistence of an unstable area between the ancient and relatively 
stable regions of south-eastern Asia and northern Australia, has been 
a feature of the earth’s crust for several hundred million years. The 
oldest rocks found in the East Indies are of Palaeozoic age, and the 
history of the area since Devonian times is a record of alternate sub¬ 
mergence and emergence, with folding and fracturing, in x’arious 
regions and at viriotia periods (Fig- S) - ^rustal disturbances have been 
more or [ess continuous in one part of the region or another, though 
four periods of more intense uplift and crumpling can be distin¬ 
guished—the Carbo-Permian, roughly contemporaneous with the 
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' HercyniAD' or ' AJtaid ' foldiDg if Eumaia, the late Triassic, the end 
of the Cretaceous and the middle TertLIry, The last two correspond 
to the prolonged epoch of mountain-building which in other parts of 
the world produced 'the Alps, Himalayas, Rockica and Andes. 
WTietcas however the CretacecKTertiary earthstorm in Europe and 
Asia has died down after producing lofty ranges of mountains, in 
the Indies the process qf mppntain-building has not advanced so 
for, and is'still in progress, as is evidenced by the frequency of 
volcanic eruptions and earthquakes, and by the uplifting of recently- 
formed coral reefs. 


Palaeozmc. The late Palaecwoic rocks comprise sedimentary rocks— 
sandstones, shales and limestones; volcanic rocks—lavas and tuffs 


(solidified fragments and ashes) poured out during the eruptions 

which accompanied mountain-building; and metamorpbic rofd»_ 

slates and crystallme schistBr—formed from the other rocks by great 
heat and pressure during subsequent folding movements. These old 
rocks are found in the mountains of western Sumatra and of western 
and central Borneo, in parts of the mountainous areas of Celebes anH 
New Guinea, and in the isLmda of the Timor—Ceram, or Outer 
Banda, art. 

Earth movements towards the end of the Palaeozoic era raised the 
New Guinca-Norlhem Australia area above the sea and initiated a 
great crustal sag or ‘geosyncline’ in the region now occupied by the 
Thnor-Ceram-Celcbes island arc and its neighbouring seas. Mean¬ 
while the western part of the area-^Malaya, the Riouw islands, and 
western Borneo, were the scene of considerably outpourings of 
volcanic material, which ended in late Triassic times with earth 
movements which upheaved this region into a mountamous and 
stable block which has probably never since sunk beneath sea leveL 
Granite Utholiths njse up in the core of the mountains, cooling and 
ciystallizing slowly, and in the fissures and cracks then produced 
were deposited the metallic minerals—especially tin—which are so 
valuabli!! tci^day. 


Mewscic. During the greater part of the Mesozoic era most of the 
area lying between Makya and northern AitstraJia was beneath the 
»ea, either continuously or for long periods. It was not just a simple 
trough; the deposits which aocumukted on the sea-bed vari«l 
oonsid^bly from mgion to region, some being foimed at great deoths 
and others m qmte shallow water. Deposits probably formed at 
abvBs^ depths-^reseiubling modeiu deep-sea oozes^ccumulated 
in parte of Borneo and New Guinea. Other areas lay adjacent to the 
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Fig. 5. A dlBgruTiiiiadc geologicil history of the Ekst Indi^ and neighbouring 

regions 
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feptesent aedloientatioti. Blaii txianglcB, show volcanic Het^Jty; wavy linea repre- 
■ent earth niDvcmeiits {foldtng and Upli/tJ* with an mdicatzon of telative iotenflityp 
The broken Wkvy lioc at the top of the I-reaser Soenda island^ column, eepresents 
uplift with haeturing instead of loidiug. Ini-eited AOiiLHrirt'lea with oosaca ludlratG 
giuiiitc mtruskiiiBH accompanying folding and uplift. Questions nmrbt indime 
uneeruinty. 

ThiE dtagnun cxpniwa m concise form the geo^ogieBl hiaioty atiminarbsed od 
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wasting land ma-s&es; in such licalities great thicknesses of conglo- 
merateSp sandstones, shales and hm^tones were laid down. Yet 
other areas lay in bet^veen die lands and the deeps, and here beds qf 
limestone accnmuJateti^ formed largely of corals And of the calcareous 
skeletons of other dead sea creaturesv There W'ere periods of volcanic 
activity'; volcanic islands and subniarine volcanoes must have existed, 
and Lavas and tuffs of Tiiassic* Jurassic and Cretaceous ages are found 
in Borneo, southern SuInat^a^ Timor and elsewhere. 

The enormous thicknesses of comparatively soft sediments which 
had accumulaied in the geosyncline between the stable blocks of Asia 
and Australia during die Mesozoic era were more easily crumpled 
and thrust by the compressional forces than tlie hard and ancient 
rocks of the latter areas, and in consequence when the earth-storm 
began, in the late Cretaceous period, about sixty million years ago, 
incipient mountain ranges began to appear in the belt extending 
from Sumatra through Java and the Suenda Islands to Ceram and 
Celebes. There were strong foldbg and thrusting movements, and 
Ln Sumatra granites und other intrusive rocks were formed deep dow n 
beneath the surface, in the core of the folds. The intense heat and 
pressure converted many of the sedimentary' rocks into slates and 
schistSp which subsequent erosion and uplift has exposed at tlie 
surface. 

Taiiary'. A very' large part of the East Indian rEgion must have 
been converted into land by these movements, but by the beginning 
of the 1 ciliary era much of this land had been worn down again^ and 
shallow^ seas were formed, which gradually extended in area until 
by the middle of tlie Tertiary—a period probably equivalent to the 
Miocene in Europe—the greater part of the area w'as under water, 
except for Sewmda-Land (Malaya, the ''tbi'islandssouth-eastern 
Sumatra, western and central Borneo) and northern Austraha. In 
the western the area, considerable sagging took place around 

the edges of Soenda-land^in eastern Sumatra^ northern Java and 
eastern Borneo. Great thicknesses of sediments accumulated^ 

amounting lo between 4 ,di>p m. and 9,000 m. in eastern LSumatra_ 

but the rate of deposition kept pace with the sagging of the geo- 
syncltne^ and so the nature of the deposits remained characteristic 
of shallow ™ter conditions. Sands and days predominate, and the 
large quantities of plant debris which accumulated have led to the 
richness of th^ areas in lignite and petroleum. Siimbr conditions 
occurred on the borders of Sahod-land, and thick scries of oil-beaiinE 
sediments accumulated in the ^Bird^s Head^ and other areas of New 
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Guinea. In the intervening area^ opJL sea prevailed and the deposits 
were for the most part limestones. Volcanic eruptions were frequent, 
botli on land and under the sea, as the earth-storm worked up towards 
a new^ climax in the middle of the Miocene pmod. 

This mid'Miocene folding mainly affected a belt estending from 
Nias through Java and the Soenda islands to Ceram, and eastern 
Celebes, and wus especially intense in th.^ outermost parts of this 
belt, i.e. the Mcntawai islands, Timor and the arc stretcfiing thence 
through Ceram to eastern Celebes. The weathering of the newdy- 
formed mountains was rapid, however, and the bte Tertiary 
("Neogene’) aeas tnmsgrusacd once more on to southern Java and 
the Soenda islands, and on Eo the wcalcni fringe of Sumatra and its 
adjacent islands. 

^rhe Tertiary ere came to a close with renewed folding of a non- 
intensivc character. The chief areas affected were quite naturally 
the Neogene geosynclinals previously referred to, where the gentle 
folding into anticlines and synclines produced the necessary physical 
condibons for the concentration of the petroleum deposits. At the 
same time the already existing mountain axes of Sumetra and Java: 
were further elevated, and this phenomenon was accompanied by 
the rise to the surface of magma (rock-liquid} which in some arcas^ 
e.g., southern Sumatra, appears as granite hatholiths, and m most 
parts initiated a new period of intense volcanic activity ^ 

Thus by the end of tlic Tertiary era the main outlines of the East 
Indian Archipelago were formed, and in fact land occupied a greater 
area than at present, since the low plains of Soenda-Iand and Sahocl- 
land were atiJi above sea level. 

Pieislocefte. Hie Pleistocene history of the region has two aspects. 
In the tectonic field, the chief events were faulting and subsidence 
rather than folding. In brief, the outer arc of islands (especially 
Timor-Ceram) would appear to have been considerably uplifted, as 
is indeed shown in Timor by the existence of coral reefs at elevations 
up to 1,300 m. (4,265 fL) above the present sea level, whilst the areas 
behind subsided to form the present deep-sea basins. The fracturing 
in the volcanic regions of Java and Sumatra increased the outpouring 
of volcanic debris, and helped further to build up the gr^t cones 
which still exist to-day. 

The other aspect concems the effects of the Great Ice Age, This 
scarcely affected the East Indies directly, for only the central 
mountain range of New Guinea (sometimes called the Snow Moun¬ 
tains) stood high enough to allow of the accumulation of snow and 
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ioe. Indirectly however it esenSsed a /nost iiuportmit influence^ by 
reason of the considerable BuclLmdona in sea Icvd to which it gave 
rise. At the end of th^ ice-age the return of the enormous volume of 
water which had been locked hi the polar ice-caps and the grea^ 
ice-shcet3 and glaciers of lower latitudes caused a rise in the sea level 
sufficient to drown low^-lying areas. Thus the Java Sea and the- 


Fiff. fi. Tbe droviiTLcd nve» of the Soeada tsbdf 
Submarine contours ertabte the prc-P|eijtoa*llr canrses of the ip^nt mm qf 
S^lntiu and Borneo to be caaily traced. For the present coiid[|kui of the cq^duida 
of Summit? Hnd Borih]| bcc Figs. 27* 44 and 86. 

Source-- ffe tim h^^drrtajidsch OfifJ-'Jiidi/, pldtc 1 1 (L-ci-dsn, 

soutlicm part of the South China Sea spread over the law plain of 
Soenda-Iand, which became a shelf at a shallow depth, fniiged by 
low coasts \^'tth drowned river muuthg (Fig, 6). and bordered on its 
eastern edge by a barrier reef of coral, which was built up on the 
edge of the ahelf as the sea level gradually rose (Fig. 7), Similarly 
the centre of Eahccl-land became the Arafoera Sea, bordered by the 
swampy shores of aouth-^westem New Guinea. 


Structure of i/ie archipelago 

The fonn and disposition of the blanda of the East Indian Archi¬ 
pelago have given rise to much speculation. The following brief 
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The whole procesg<of mountain building in the East Indiaii regian 
may be looked upon as a crumpling of the earth’s crust in the area 
between the Soeada stable block on the one hand, and the floor of 
the Indian Ocean and the Sahoel stable block on the other, with the 
pressure apparently coming from the former towards the latter. So 
far, two main ‘ waves’ have been generated, *rhe second, rearward or 
northern wave, is an upfold of the crust—a ‘geanticline’—three 
thou^nd milca in length, running through Sumatra, Java, the Lesser 
Soenda islands and the Inner Banda are. Along the crest of this fold 
Me over fifty active volcanoes—^roughly one every 50 miles—and 
in addition there are many extinct cones (Figs. S and 5), 


Fig. 3, SamE structural d£ the East lEidit? 4 —[ 

THti alwwA tllE stable blocks imd the fold bdtSr Based on H- At BrOuwer, Gtology 
of J'/w NetJi^riands Eaii IndiFs tL^ndon and Nem' York, 1^3) and Smit ^ibinga, 
PriK^fdrMgi Komnklijk^ Akackiint uan Wet^tui^happent, voL jtxxvi 

(AinstcTdani, I'QijjJ’r 

The iirHl: or fonviird wave, the more southerly of the ttvo, has had 
a longer history; it dates from the MiDcerie period (Fig. 5) aad conse¬ 
quently it is more complex, coDsisting probably of two waves in close 
proximity- The simple upfold has been pushed over^ or overfolded, 
and large rrmsses have been overthrust towards the south. The Timor- 
Ceram arc, and its westward represenlative in the islauds off T.vestem 
Sxmiatra, thus consists of a very thick mass of piled-up and com¬ 
pressed sedimentary roots, a pheDOmcnon wtueh has two faults. 
In the first place thm are no volcanic vents, and secondly the 
downward folding of the crust into the heavier sub-surface lavers 
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summary' is based on the w'orlj oi Dutch geologists. A much larger 
body of tTk^idence must be accumulaled, however, before anything 
like a complete picture can be obtained. 
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with tht: ovLTthrusdDg of the surface luassest Cdus£s a slight reduction 
in the force of gravity in thife 2one^ below the e]^pected calculated 
value (Fig. 9)* Thia last interesting discover^-^ was made in the ig20*s 
as a result of a scientific expedition in a submarine through the W'aters 
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of the Archipelago. At the same time it w^as noted that a gravitationaJ 
force slightly greater than expected occurs especially in the region 
of the abyssal troughs in the Banda and Flares seas, and to a less 
extent in the vdcaiik arc, in both of which areas the lieavier sub- 
crustal material is covered with a relatively thin crust of lighter 
material. 

It is noteworthy that w here the second fold-arc approaches most 
closely to the first—in the islands of AJor and Wetar—it has some of 
the charactenstics of tlie older fold, and the volcanoes arc extinct. 

The arcuate form of the folds on the earth's surface is perhaps the 
result of movement up a gently inclined "thrust-pbne' which dips 
towards the north j the outcrop of such a thrust-plane on the spherical 
surface of the globe is an arc of a cirdep convex towards the south. 
That the East Indian arcs are imperfect is pbvigua from the map^ 
hut it is equally clear that the imperfeetJons are due to the way in 
which the folds have accommodated themselves to the form of the 
stable Sahoe] massif towinxls which they have been pressed. The 
"spear-head* of western New Guinea has notably affected the 
cumture of the two Banda arcs and thdr possible continuations in 
the islands of Celebes and Halmaheiu* 
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Ab the fold'i^^ves spread ot^tvards, Literal tension caused breaks 
to occur, with cMerential horizontal movement, and hence the folds 
appear not as a continuous ridge, but as a series of elongated islands, 
separated by deep channels which obviously cannot have been 
pcavated by rivers. Thus the channel between Bali and Lombok, 
m the inner fold, reaches a depth of over 3<5a fathoms, that between 
Soemba and Sawoe, in the outer fold, is more than 700 fathoms deep. 
Moreover, it has been yemdnstrated that the fold-axis of western 
Java has moved forward {he. south^vardj nearly three milea relatively 
to its continuation in southern Sumatra—a fact with which the 
^stenee of the famous volcano Krakatau, in the middle of the Soenda 
Strait, may not he unconnected. A similar shift has been proven in 
the Mani|M Strait between the islands of Ceram and Boeroe. 

CoHlofumg MovanetiL The movement of the fold belts is con- 
^uing. The uplifted coral neefij of 'i'hnor which must have been 
ormed just below sea level, have already been mentioned* similar 
occurrences at 300 01.-500 m. altitude are found in the nearby islands 
of Rod and Sawoe. Further north, in the Toekang Besi laLmds, off 
Celebes, and elsew'herc, downfolds are accompanied by upward- 
growing coral reefs, in which the upward growth of coral has kept 
pace with the slow sagging along a synclinal axis (Fig. n). Further 
evidence of continuing disturbance is provided by the frequency of 
volcanic eruptions in the inner arc, and of oarthquakea. 



ITl iJl* area boih bdti, BaRed (m ^f^ar 


rcixirdcd amce the eatgJsb'ah- 
^cre arc nmn- curthkjiiqktt in thi 

mn T^ph^h Nederljind, plicc 5 














17 


<;enehal sketch of g£oijO|ical r^ckchound 

Hanhquais are aasockted wkh thrusting and faulting movements 
rather than with volcanicity, and although small shocks are of frequent 
occu^nce in the volcanic belt, especially at tlJc time of eruptive 
activit y, the mam aone of large earthquakes is the outer fold-arc, 
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Tarr <=^81 is in progress. It is noteworthy, 

too, that ^e majonty of the shocks originate beneath the sea bed 
w^^lly m the^aby^ depths. Really deep-seated shocks (originating 

v^al^r f north-™t of) the second or 

accordance with the 
thrusting movements 

o«ur. It ts likewise very noticeable that earthquakes are virtuaUv 
absent from the stable areas of Soenda and SahoeL ^ 

forthqua^ ^ extreme violence are rare in the East Indies and 
wthm the last few hundred j-ears, at any rate, there have been no 
^o^ to compsre^th those, for example, which were experienced 
m California m 1906 or at ’Vokohaina m 1923. Minor earthquake 
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damage to flbtisily-built native dwellings is not uncommon, and one 
omnipresent danger in many of the islands is that of great aea-wave 3 
due to submarine ^arthquakeSp a danger which is aggravated by the 
frequent siting of Arilhiges close to the shore and to sea lo'cL These 
’i^^ves—often erroneously called ‘tidal waves*—are generally known 
by their Japanese name^ iinintm. They approach the coast as a long 
unbrokea sweU* the fteight increasing as the water gets shallower. 
The first movement observed at the shore is a slow withdrawal of 
the watcr^ after which the wave advances and sweeps over the low- 
lying country. Similar phenomena often accompany submarine 
volcanic eruptiojxa. The most disastrous ever known, perhaps in the 
world^s history^ w^as the wave which foUow'ed the cataclysmal 
eruption of Krakatau in 1883, reierred to on p. 25. 

In recent years on an average over 50O earth-tremors have been 
recorded annually in the East Indies, about one-third of Avhich 
occurred in Sumatra. The most serious earthquakes during the last 
fifty years wxrc in the island of Ceram in and at Renkoelen^ 

pn the west coast of Sumatra, m 1914 (Plate 

The Volcanoes 

The existence of over seventy active volcanoea in the East Indian 
region is in itself a justification for a more elaborate treatment of the 
phenomena of volcanicity; but the subject is far from being one of 
academic interest only^ for to a large extent human life in Java and 
in parts of other islands is dependent on the presence of these 
volcanoes. The weathering of volcanic debris under conditions of 
equatorial climate produces soils of unparalleled lichni^ that support 
a dense agricultu^ population. But the volcanoes are not merely 
bimefieent in their infiuence; they can also be dangerous enemies of 
mankindp and for this reason their behaviour is more closely studied 
in Java than in any other volcanic region in the world. 

The Netherlands Indies Volcanological Survey, which is a divi$ion 
of the Government Geological Survey^ 13 mgaged in two branches of 
work. In the first place it is concerned with the exploration and sun^ey 
of volcanoes, both active and extinct, and with morphological and 
geological studies relating thereto, and secondly it organizes the 
collection of reliable scientific data about present volcanic activity 
with a view to predicting eruptions and as far as possible guarding 
against their eril effects. Most of the Surveywork is done in Java, 
where the agricultural population is in dusest proximity to the 
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volciiiioes and the dangers are therefore greatest. Here, permanently- 
staffed obaervatipu posts are maintained on seven active TOlcanoear 
At these stations daily records of the state of activity within die 
craters^ and measurements of the temperature of steam and gas 
emanations and otfier phenomena are made, and the population of 
the surrounding regions b warned of impending danger. The other 
ten active votcanoes In Java, which are less thmgerous, are ^isited and 
reported on several times a year.^ Outside Java, fhr surroundings of 
the active volcanoes are usually far less densely peopled, and 
consequently only intermittent watch is kept. 

Volca^'ciiy 

Volcanicity comprises all phenomena associated with the rise of 
hot rock liquid, known as magma (temperature about i^doo^ C or 
more), to the proximity of die earth's surface. The liquid stiffens into 
stone on cooling, and the term is applied both to the liquid and 
the solid rock. Cracks or weaknesses in earthb crust in regions 
where the magma m the surface arc liable to allov^' some of the 
liquid lava to be poured forth, forming lava-flow's. With ecsplosiv e 
activity at the place of emission, the lava is blown skywards and 
fragmented. The fineaE matcrml is known as ash, larger fragments are 
called lapiIH (^little stones'"), and compact masses more than a few 
centimetres in diameter are called bombs. The ash may form such 
dense and extenshe clouds that daylight may be excluded over wide 
areas. Most of the matenal, however, falls down around the explosion- 
vent, forming a cone with a wide funnel-shaped crater. A single 
eruption Is capable of forming such a cane* but the East Indian 
volcano^ are the result of many eruptions extending over perhaps 
scores or even hundreds of thousands of years, and often ownbining 
lava-flows as well, so that the resulting cones are gigantic etructureSp, 
often reaching elevatioiis of over 3,000 m. (10,000 ft.) and sometimes 
having several active or extinct eruption points. Sometimes the 
cones are grouped in more or less circular form arotind the edge of a 
Large plateau, itself probably a gigantic emter, with a smaller cone 
or cones in the middle^ and the whole formation is then known as a 
" caldera 

Volcanicity includes more than just eruptions of ash and lava, 
however. Even though most of the subterraneau magma has crystal* 
Iked* the very existence of the hot mass not far from the surface may 
C^use cmanationa of gases, sEcam and hot water long after active 
eruption has ceased. In the cks&ification of the NT. Volcanological 
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Sur^'^eVp all volcanoes which are known to have had eruptions of ash 
or lava since A.D. 1600 are reckoned as ractive\ whilst those in which 
the activity has bee^ confined to steam and gas are regarded as 
^ dormant ^ or^ to use the scientific term^ *m the fumarolic stage \ 
Volcanic cones which have neither eruptions nor fumaroles to their 
credit are regarded as extinct. Fumaroks are steam- and gas-vents. 
The cooling and crystallizingp magma contains steam and other gases 
in elution, and these accumulate and boil off as GrystaUiiation 
proceeds^ blowing off through fissures. The gases are mainly carbon 
dioxide (CO,) and sulphuretted hydrogen (H,S). Sometimes the 
activity may take the farm of boding mud or hot springs of sulphur- 
laden water—known as solfafarsSr The temperature of fucnaroles may 
be anything from mere ivarmth to 600"^ C, (i,iqo° F.), whilst the 
high pressure to which the vapours are subjected undcjgrouJid may 
raise the t>oiling point of the neater very much above normal. 

Some aspects of fumarolic activity are useful to man. Sulphur is 
frequently deposited, and the hot springs may be used for bathing 
and for medicinal waters. But the concentration of heavy suffocating 
gases is sometimes dangerous^ and there are numerous examples in 
Java of ^ death-valleys' {in Dutch* dood^dal or stiktailM) where lethal 
gases may flowr down and accumulate to a depth of many feet, killing 
off first the ground fauna, then small animals, and lastly human 
beings (see, for exarriple^ Figs. 15 and f6). 

Most of the eruptive activity in the East Indies takes the form of 
ash-eruptions^ bva Hows being comparatively rare and of limited 
extent. The magma is generaEy of an intermediate or basic compoai- 
non, producing the rocks which are knowm as andesite and basalt. 
The Ia\'a usually solidifies so quickly after reaching the surface that 
long and extensive flows, such as occur in the Hawaiian islands, for 
cxampicii ^e rare or non-cxistent^ In several cases thp! List eruprions 
have produced la-^-a which solidified as a great plug inside the crater 
Flow’s of hot w^ater, mud* stones^ steam and burning gases, however^ 
are characteristic of some of the volcanoes* and it is these flows which 
have been responsible for much of the destruction and loss of life 
which has occurred within historic times. 

The extremely heavy rainfall on the mountain slopes frequently 
gives rise to severe erosion and l 3 fid~slippjng ixi the soft and un¬ 
consolidated ash of which most of the volcanoes are composted 
(Plate 8 )t It is for this ri^ason that a rain-gauge alwav*s conalitutcs aii 
important item in the equipment of volcano observatitin posts. 
Mud-avalanches, usually canalized in gorges on the slopes, but 
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Sprawling over the pkms at the foot, arc known as hi/utrs^ They may 
be either hot or cold according\o the nature and origin of the material 
of which they are composed. The hot lahars of the Kdoed voleanOp 
for example, were due to the ejection of wattfr from a crater lake 
during eruptive acmdty* Of a different character^ and more des- 
tructive^ are the Woer; these are dry streams of hot volcanic dust^ 
sand and boulders, intimately muted jvith superheated steam and 
other gases, and levitated and carried by the latter. . 4 sso( 5 ated ^vilh 
ladocs are ffWfVf ^dentes or "scorchiog clouds ^ which accompany 
eruptive activity on some of the f av^anese volcanoes. Blocks of glow^tng 
lava which, owing to their viscosity, have not crumbled into ash, 
tumble down into ravines, carrying with them dust and stones, and 
causing repeated explosions of steam and gases; the bnmmg avalanche 
rushes down the valley and spreads death and destruction over the 
plain beneath. 

List of Vokmoes 

On p. za b a complete list (so far as present knowledge goes) of 
the "active" volcanoes, compiled from the Bulletin of the Nether- 
lands Indies Volcanological Survey.* dlie date of the most recent 
eruption is given in brackets, hut no details arc available of any 
activity which may have occurred since 1939. Volcanoes numbered 
r to II will be found on Fig* 28; numbers la to 28 on Fjg, 64; 
numbers 29 to 56 on Fig. 12 and munbers 57 to 71 on Fig, ij. 

The P'^okamc Beti 

A great arcuate belt of volcanic activity extends from Burma 
thiougb the East Indies to tbe Phibppines and Japan, Within the 
Netherlands Indies, the belt commence$ at the north-western end 
of Sumatra (Fig. 9, see also Fig, 28 on p. 51) and nms through the 
whole length of the island, though with wude gaps between active 
centres, especklJy in the north. There are ten active eruption pointx, 
most of which have been operative during the present century^ and 
at least Rfteen dormant volcanoes^ together with scores of extinct 
oonca in vrarious stags of decay. On the whole the Sumatran 
volcanoes are less violently active than those of the remainder of the 
belt—but their activity is ahjo less well kno%vii owing to their 
comparative remoteness from densely populated regions. 

In the Soenda strait lies Krakatau, described in some detail on 
p. 2j. The volcanic belt continues through the mountam backbone 

• BulteUxi No- 75, 15^6, with HEippkmcntHTy iefennatian from Nm, 
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VOLCANOES IN THE NFTHERIANDS INDIES 
(Date of TTiQst recenl 


^UJAKTRA 

L-r ( 1919 - 20 ) 

z. Bo«x ni Tdong 

3. SoriJemarapi (1917^ 

4. TmdUcat (1924} 

5- MlflXflpi {Fojrt dc Kdc)i) (1927) 

Java , * 

in, 

T3i Tangkoeln^mlioc {1939) 
i4a PapujidsjAn (1914.-5) 

15+ Gc^tocjr (1B43) 

16^ CfllocOi^caff (ig IB) 

17. Tjairmc (1937) 
iS. SlxmcE (1939) 

19. Boctak PetsrapgiTi (igiB) 

29 - Di^ntf (FakoewtHljo) (iSz^) 

Lessee Sosnda Islands 
Bali 

29‘ BatoeT (l 936 ) 

Lombok 

31- KindjiPi (1913) 

31. Tzmbom CXS15) 

Marfiff 

34. [oii L 3 i;a (1915) 

35- Inert (1911) 

36r AfflboeTombo (1853) 

37. )ji (Enddi Api) (iSSz) 

jBr ICrli Moctoc ?} 

39. FpcE (Rfedja) (1871) 

Beftiwn Flora mtd FTfior 

44. lU BdIciik (Adopani) (1BB3) 

45. Ill WrrocDg (Lombleo) (1918) 
4A. Wariran (Lombten) (1931-z) 

Banha^ SEJt 

49. Api (N. of WeUr) (1699) 

51, Teon (1693) 

51^ Nda 

Ca ij.bi Ui 

57. Oena-OeiM (1898) 

38. Sdpocton (1924-3) 

59. LokoR ( 3 i 93 ^) 


liiryptaon in 

7i Ketintj! (Peak of Indrapoem} 

8 r Soembmg (1926 7 } 

9. Kobe {[918} 

10. Dnnpo(i939) 
tr- Krakatau (1939) 


21. f^oendofti (1906} 

22. Mfirspi (1935) 

23^ Keio^ (1919-20) 
24- Broiod (1939) 

25h Semirrac (1913) 

26- Ljunoa^n (t£^) 

17. Rbochm (1939) 

28. Kawah Idjeo (1917} 


3a. Affoeng (1843) 


33. SaEiflcanff Api (1911) ^ 


4*. Egofi (T907 2 } 

41, LewotobL 

(PeroinpcKan fi 93 S) 
(Lakilflld) Ct 932-4) 
41. Le^cxio (1^1) 

43. Fdoewah (1928) 


47. Batoc Tan (P. Kannba) 

(1849-53) 

48- ftirottiB (Plzntnr) (1934J 


53' Serots {igsi) 

54 ^ Bimda^Api (igoi) 

55 - Emperor of Cbimi (vulHrmriiic) 
56. Nieuwcikcrt CMibmaEine) £1927?) 

bo. ^^lhawoc {1904) 

01. Tdo^oko (1821) 


SancIhs &ianp$ 

02 . Ro«$mg (t9 T4> 

63. Api SwM (1935) 

Halmahera 

66. Doekono (1939) 

67^ Ibcse (1911) 

68- Gumkonore (1926) 


64. Barvoewa Woeboe (1918) 

65. Awoe (1931) 


69. Peak of Temitie (1933) 

70 . Motif £17441 ^ 

71^ Msktan^i 
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of Java (Fig. 64), ’where there are seventeen active eruption points, 
at least eighteen more in the solfatara j^tage, and many e^rtinct centres. 
It is here that volcanic activity reaches its maximum intensity; and 
the density of population makes the study of the volcanoes of vital 
importance. Several of the Javanese volcanoes are described below. 

The belt continues through the Laser Soenda islands (Fig. ra). 
Bali, Lombok and Soembawa each have one major volcanoj but the 
activity becomes more titenie again in Flores, where nine active and 
a number of dermaut and extinct centres are known, llie belt is 
rather broader in Flores and its adjacent islands of Adonara, Lomhlcn 
and Pantar, and two aroall islands north of the main chain—^Paloeweh 
and Komha—are also active volcanoes. Then, Iiowcver, the main 
island chain ceases to be ’VDlcamc (cf, p. 15). Alor, Wetar and Komang 
have no volcanoes, and the active belt lies further north, evidenced 
by two submarine eruption points and the tiny isbnd of Api. 



Source: Atlai van Troputh Nederland, pkte j (Bntlivia, 1938). 


The Banda island arc is almost entirely volcanic, horn Damar 
through Teon, Nik and Seroea to Banda Api. 

A large non-volcanic area—including Ceram, Boeroe, the Soela 
islands and eastern Celebes—separates the last of the Banda Sea 
volcanoes from the Celebes-Hahnahera volcanic belts. Apart from 
the isolated outpost of Oena-Oena, in the gulf of Tomini, these belts 
run parallel, one on each side of the Molucca Passage (Fig. 13). The 
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western belt eitmcb from tiie Minaliasa peninsula of Cfelebes (Pig. 26) 
to the Philippines, and theieastcm belt through the north-westem 
part of Haliuahcra and the offshore Islands of Temate, Motir and 
Makiani • 

Descriptions of Vokanoes 

The following not« on individual jirolc^oes are intended to give 
some idea of the variety of form and phenomena dtnongst the 
seventy-one active centres, and to indicate some of the measures 
which the Dutch authorities have taken in order to miniml^ce the 
risk of disasters. 

Krakatait (Fig. 14). Krakatau, in the middle of the Soenda strait, 
is one of the world’s moat famous—or infamous—volcanoes, Tn 1&83, 
after a period of quiescence lasting for 200 years, it burst into violent 
activity, which culminated in the paroxysmal eruption of August 
26-27, prubably the greatest disaster of its kind in human history. 
A large part of the main island disappeared, cither engulfed by the 
sea or blown into the aty. Steam and ash rose to a height of 20 km, 
(12 mdes), and a rain of ashes fell all over southern Sumatra, as far 
north a& Singapore, as far east as Batavia, and southwards to the 
Cocos islands; the finer particles of dust floated round the earth in 
the upper atmosphere for many months, causing brilliant sunsets. 
The sound of the etploslon was heard at Perth in Western Australia, 
in New Guinea, in Ceylon and in Mauritius. The sea In the Soenda 
stiait was covered with pumice—but the disaster came not so much 
from the shower of ashes as from the wai-es which the explosion 
created. The sboreg of the strait were devastated by inundations, 
wych in places reached a height of 36 m. (118 ft.) above normal sea 
IctcI, and penetrated inland for distances up to 10 km. Scores of 
vill^es were obliterated, and the town of Teloekbetoeng, at the head 
of Lampoeng bay in southern Sumatra, ivas destroyed. A small 
stimner was washed 3 km, inland near here, and its boiler was still 
lying in a river bed in 1929. Altogether some 36,000 people perished. 

^ For .j4 years after this catastrophe, Krakatau remained quiet. 
Vegetation, which waa completely destroyed during the eruption, 
reappeared, and the three laJands, ^er suffering considerable erosion 
of their soft and unprotected shores, assumed a fairly stable outline. 
Then, at the end of 1927, glowing bombs emerged ftnm the sea at a 
point about midway bettvecn the islands, and shortly aftenvards a 
new island—christened Anak Krakatau (‘the child nf Krakatau’)— 
appeared above the waves. Erosion by atirf soon removed this, but 
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after rising and disappearing several more times the Anak—the fourth 
in the series—became firmly established*in August 1930, since whenj 
though its height and size have fiuctuated considerably, it has never 
completely disappearetf. Eruptions have been frequent^ and by August 
1939 the island had attained an elevation of 113 m. (Plate Its 



Fig. 14. Kxukatiu 


ThiE uHa of maps summaiiiii* ttc recent hiatoryp mmtihirion imd 

physiciJ fotto of the Tctcafijc kland group tmrtrn u Krakatau. 

ScHirca: 1S83 map* fkwM VerbeefcV KialatPll Atlaii igoS outiine G.S,(^a 
«rka 4^71. aheet 1, gcnlogy from Bdeker's Prpbimi of Kta^lfta, plMti m 
0^'^eIievredcn, 1938 fram "Kiakdlau" fHandbook for Fomth PorfiTr 

Caitgrawjiwu, 19^9) and Bulietm Nctiitrlan^ India Volcanok^^l ^yrm- No, 8fi 
(Bandoeng, 1910). 












Piute 3 . Eurthqui^ke dAmapfC; at fSumatnl) 

DufiiHi't to the Chin^^ (luUrti-f of H*inki>tleil In JV^4r rcauUiiiR firim njf Lhe com- 
pumtii^ely Hjfv si±\^efe earthqiiEkcfi. 



J I'He sUfnmil of TunjKkocbonprahoc {Javu) 

Aerial view, hc^tiin^ ^OuthxvHida aenm the pkin of In the Centre u Ka^vah 

Oepw, with Kawah Earc:c! r>n ita ri^^ht an^j the much IflrRcr Ka^i ah Ratoc on its teft. ^Rle 
volcano is forested to its 1,07* m. auromil, carcept for the etutcr. See also 13. 
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crater coa^ms a lake, and an inrush of sra-water o>-er the broken 
rim into this lake b al^vays liable to cause the young volomq to spew 
up its contents m prottsL 

An observation post is maintained on Lang-cibiid. 



Fig^ 154 Tlie VOlCiLQD Tajo^qcbanpmhjDe 

Land aver i.Sod m. Ktippled; awr i^^ooa m. CFt»s-hatiLbEd- coataur mten^ m. 
Only tfajC Western half of an ancient crater rim ramaiiUp wilh two eratcr'likf 
depretskins, and a number of active £«otrc 4 of gas, steam and hot wtifif enipdcin^. 
K..B. 19 Kewah BarDc, fCIL Is KkwaJi Ratne. Sec dco Plate 3. 

Source NfSherlundi Jndii^ V{>icanol 43 ^icsI SuT^^sy, Nd« 75 (Bandckcng, [036)1^ 

Tangkoehanprahoe (Fig. 15). Rbing from the northern side of the 
plain of Bandoeng in western Java, to a height of ^^076 m. {6,Soo ft), 
this volcano hun an ancient crater rim^ lower on the east than on the 
west, enclosing two smaller craters, known as Khwah Oepas and 
Kawah Ratoe {Katcali b a Maby word meaning crater). Within and 
outside these craters and on the eastern slopes of the volcano there 
are sevQui] scores of eruption points—^fiimamles, soLfataraSp mud 
wells and hot spring$—including a number of places where snlTocsiting 
gases accumulate. ’’ITie observation post is equipped with a sub- 
terranean refuge room which has two outlet tunnels, each with a 
gas-proof door. The tianks of the volcano are covered with dense 
jungle up to the crater rim, which is approachable by motor road 
from Bandoeng (Plate 3). 

Pupandajan (Fig. 16). Fapandajan is the most easily accessible of 
all the Javanese volcanoes, and the most visited by tourists. It can 
be reached from Bandoeng by a motor road which ivas opened in 
*935- "There is a large horse-shoe shaped crater rim, open toviwda 
the north, enclosing several smaller crater remnants, the youngest of 
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which dates from an eruption in 177:3. This outer rim* which nsaches 
a height of 2,622 m. (8,600 ft.) is foresfed all over. Within the cratci^ 
there are many fuimroles, solfataras, mud wells and hot springs. In 
Kawah IVIaa* the youdgest crater^ the temperatures are still very high 
—(57°^5®^ ^■)—hut the others are much coaler 
(40—80^ C.). There are several pbces where suffocating gases 
accumulate; these are n^turayy made iciaccessible to tourists, as far 
as possfbleX^^iates 4 and 5), 



f'lg- eS. Fspancffljaii 

Sounx: Sallitia NetiHriJindt IniKa VMramiosiral Sutvey, No. g6 (Bsndocng, 1935). 

Galoenggoti^. The compkx volcano Galoenggoeng-Telagabodas 
rises up between the plains of Garoet and Taaikmalaja in western 
Java ^Figs. 68, 69); there are several sununits of over a,000 m. 
Tclagabodas is more northerljr of the two; it has a large horse-shoe 
shaped crater rim. open on the northern side, with a lake in the 
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boLtutn. It is this kkc which gives the volcano its name (teiaga bod&s 
means *whjte Like*). "Fhere are sufTocating gas emanations on the 
eastern shores of the lake, and several other fyniaroJes. 

The horse-shoe shaped crater rim of Galoenggoeng is open to the 
south-east. The summit of the lim is known as Goenoeng Goentoer (a 
common name, meaning ^ thunder hill^). The enormous quantities of 
debris derived from the bursting of ihc $*}uth-eaBtem side of the 
volcano are largely distributed over the area beneathf as far as 
Taaikmalaja, lliis gently sloping area has an irregular surface with 
numeroujj lakes and some 3,600 hillocks. Galoenggoeng erupted with 
diBastrous effect in 1822, when the rising lava caused the ejection of 
the crater lakc^ thus flooding a huge area with boiling mud; eightj'^- 
five villages were destroyed over an area erfenduig for 20 km. to 



Fiji. 17^ Mcrapi (ChietbI Jav*) 

Vicffed frorm tiiE wc^t, l>i:S: 4 TEibcr 1930, sbo^jnj^ the deft cuar the mmmjt inude 
hy the eraptioa. 

The dcatru^rEcm wraughl by the Ladati and fcnx^inj^ douda in the mid^t of the 
richiy-^uItlviitEd |>Uaiif with its temced ticc^hdiiA and tr^-terc^cd villadca, n 
clearly 

DtiWII from a phAtO^ph In Medtdeth't^tn, No. (WcItevirdtO, 









3 ^ 


GEOLOGY AND PHYSrCAL FEATURES 


the south-east. There were seversJ^ other eruptions during the 
nineteenth centuryp and the last was in 1918+ when a bige dome of 
lava amso in the craj:er. The lake, now largely filled with debris, 
rests againsit this lava plug—$d that potential danger is still present, 
though all has been quiet and cool since igtS. 



Fig. 18. Tbc Etunmit of Morgpi 


Thi: summit re|{icm, with its \s.v% atreamfl, in Joniuiiy 1936^ The Steep of the 

tonguefl of liivft are th-c rcstilt of Tv^ajth-Ermg: the brt^EikEeig off of Urge blades 
EcncTHtM a\'3kiiches. The 3 km. loug flow of 1931 U dearly seen, 

Souxci^ Bulktin N^lhFTiandx Indisr Voi£ 0 mk^ui Sttrtx^% No. 75 (Baniioeng, n>36). 

Merapi {Cefttral Java) (Figs. 17 and r8). Apt is a Malay word 
meaning and Goenoeng Api or G. Merapi (or Marapi) ia 

therefore a common name for volcanoes in the E^t Indies. ITiis 
particular Merapi is Javans most active and dangemus volcano. 
During the nineteenth century it was continuously active for long 
periods^ from i8aa to 1873 and from 1S83 to 1915, and within the 
last twentj^-fivc years there have been several Java eruptions^ 
accompanied fay ladoes and scorching clouds, which have sometimes 
been destructive of life and propertyp as in the disaster of 1930, 
Continuous scientific study of the summit region has been carried 
out since igaci* and much valuable data recorded. In fact Merapi Is 
the only volcano where a big eruption has been preceded by years 
of study of the summit. 

Merapi is the south-eastern outpost of volcanic activity in the 
‘ivakt- of Java. It has a neighbour—Goenoeng Merbaboe^o the 
north, but on the other three sides its slopes lead down to fertile 
plains teeming with peopl^Magelang on the Jogjaltarta on the 
south and Soerakarta on the east. To the life of these plains Merapi 
has contributed much^ fur its ash has constantly renewed their soil. 



FJjilc 4. The aumnnil of Pnpaneliijaji (Jiivu) 

AeriaJ view trtim the aourh, shewing the m- Summit nn the right, forated all nvi r, 

■nd the crattir in the centre. See 16, 



Pkic 5. PripFinJBjan, Kavi-uh Mna 

Ka»ah Mw i, ihe yomt emptiort pc.mt «ri Fnpondajw,, «iti, m<i 

Kataea, and bniting mud, conEtamly ncaptnif- 





PlaTe 6. Kclcfcd crai^f JnvTi 

fiuiti ihf north-west in 1922, the pHrtisl drain ing of the crater kke. 'JTie 

undrsite of Kcloed b in the top left; the I^h&r Baidak in the bottom Hg^t- The 
colimmar-joint&d laili in the prccLpitctja wait of Goenceng Soemhirtg is dearly Been to the 
right of the lake. See 20. 


Plate 'j. Twin VolcancH:^^. Lamoni^n 4JJid TatOeb 
StertinK prulMibly *. It pirtsiric OQn<. I^nifin^n hits nlmftst equfll|c<l its purcfil J’suoch Ln 
*we- riinofb. DU the lirft, readies l .670 jti.; it is cxiinct and is v*jgf[atrd all i,«r. I JunongHn 
unuma I .N7 fn- atid hjis a j jo m. detp craitr; it ia on the -acrive ‘ liat but h>u. heva quiet 
for nearly half e eenliury; its sEopes are steep and liaFe. See mIso Fit. aa. 
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and the rapid erosion of its blanks by torrential streama has caused 
much fluml deposition. To some of the localities ^iithin 15 km. 
(10 milts) of the crater, howe%'erp the volcano has brought much 
destruction. 

ITic 'scorching clouds^ had been observed on several occasions, 
but they were first scientifically studied in 1920—21, and the 1930 
eruption provided more grand but caAscrophic es^jnples. The 
greatest avalanche rushed the Blongkeng ra^riiic and spread out 
over the land beloWj estending for 12 km. and destroying zo sq. km. 
of country^ including thirteen villages {with twenty-three more partly 
destroyed) and anniMIaliEig ij.369 people and Zpioto animals. The ash 
clouds were so thick that the ground ivas covered for depths of up to 
40 cm. (15 inches). This eruption left a great elcft, 850 m. long and 
250 m. deep^ near the top of the mountain; as a result the old lava 
plugs in the crater collapsed. "^I'he following year a ne^v lava stream 
spread slowly down tlie side for a distance of 2 km., accompanied by 
scorching clouds and rains of ash. Further big eruptions of lava in 
*934 spread ash as far west as Bandoeng^, 320 km. {20Q miles) distant, 
and produced a new lava flow which generated ladoes and scorching 
clouds. 

Merapi is carefully watched. In 1931 an electric rain-gauge was 
set up to give warning of esce^ive falls w^hich might cause Jahara; 
a warning given by this means in 1932 probably saved gome loss of 
life, though it could not of course pre\rent the damage to Hcefields 
and Ullages. In 1937 a siren was Installed at one observation poat to 
warn certain of the more vulnerable villages. 

Keloed (Figs. 19 and 30). Keloed rivals Merapi in destmetivenesfi, 
despite its comparative insignificance amongst the Javanese volcanic 
giants. Its summit rises to a mere 1,731 m. (5,676 ft.), but the crater 
contains a lake which has several times overflow^ed during periods of 
activity- Since 1811 there have been six eruptions, each accompanied 
to a greater or less extent by lahars resulting from the ejection of the 
lake ^vater, and by scorching clouds. 

The peak of Keloed ia an andesite mass, possibly the la^'a plug of an 
ancient volcano. On the south-west side of the crater, Goenoeng 
Soembing (I1530 m,) is a lava-dome, partly destroyed @0 that the 
columnar structure of its intErior is now visible. '^The northern Avail 
of the crater is solid lava. The crater rim is broken on the south- 
WKtem side; this breach is largely the result of the 1S4S eruption; 
the col 13 at just over 1,200 m. (3,900 ft.), and it is this which allows 
the lake to overflow doAvn the T *3har Badak gorge (Plate 6). 




ffliitnwir tntfrtrjil 


i-ahizr 


hi^HI ^ <if the klinra y«Jd variable suib, oomacr wid nmre i™™|»r in the 
betM-EM nchar tbou^ mope liable to eroBion. at the sides. In ,hp intervnli 

hL flf (hi: ni-teriri by ««.ma and heavy n,i„ 

■ 

m the eraptioa of 1919, which was one of the greatest volcanic 
disasters of recent times. The gection of the lake—38 milJion cti. m. 
ol enormouE Jaham of cold water to pour down Lahar 

Jladak, followed by hot water, scorching clouds and ash. In forty-five 
minutes, 131 sq. fcu,, ^jq gq tnilea) of land were covered, over c ooo 
people perished and 104 villages were destroyed. The dcixisit 'was 
up to Z.5 m. (8 ft.) thick in filitar. and in plae« it did not 3 do^ 
completely for aer years. Considerable damage oujtside the destroyed 
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ar^ was caused lu tolfee and sisal estates by liut air streams and 
rains of ash. 

To limit die possibilidea of a recurrence of such a Ciitaatrophe, 
work was begun in 1919 to drain the lake. A .series of tunnels was 



tigr 30. K^locd fliK3 im crater Initi- 

Ljmd over r,+s» m- Stippled; ovrr bl«k. Th, map the tunrtth 

■““’t ™1 ii isnq-iS to dra.n the lake, 

»inu 4ll» tlve fUiUhcl HETirm^ lEc Clhfl«TVvtlQI 1 pOTt. 

SdUi«; ihlW JVffierWf /«Jw Sti 7 T>^‘. No. ^ (HendcKnij, 1936}. 


constructed under the crater-rim col (Fig. 20) and the water siphoned 
out, and by 1928, when the scheme was complete, the volume of the 
lake had been reduced from 40 million cu. tn. to under i n million 
m. m. A new obsertTidoi. post was established in 1935^ on the outer 
Mge ot the crater nm, with a tunnel cut through to the inner side 
Measurements of the temperature of the lake w^ter and of the 
fumanoles m the crater are made; a telephone system, with under¬ 
ground cables, links the post with the vilbigics gf the plain, so that due 
warning can be given of wy signs of activity within the crater. 

Tengger Cddera. The Tengger-gebergte, in East Java, provide 
the finest sample of a caldera, the conjectured history of which is as 

follows; rhe original volcano complex may have consisted of a 
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gigjiDtic cone perhaps 4+500 m. (14,800 ft.} high, with eubaidkiy 
eruption points sill round. The first catastrophic eruption blew off 
the top of the cone and created a liirge breach on the north-eastern 
side — the Sapikerep ’^^ley* New cones arose in the big pit^ and the 
whole area was covered with new debris. A second catastrophic 
eruption Giuscd another great collapse, this time in the west, and 
the last event, w^hich 1/ srill'in progr^, is the building up of new 
cones on the floor of the collapsed area^ The present caldera rim is 
mostly over ^400 (7 p 9™ ^d reaches 2,77a m.; the pit b 

3 km. (5 miles) across, and its floor—^known as the Dasar or *aand-sea^ 
—lies at about 2,100 m. From it rise several cones, of wliich Bromo 
is active and fairly frequently gives out flames and ash (Plate 8). 



—^ 1j»k IWr JInu JWMIb 
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U4I i rnHn’l iZcntemn- Irm-umJ SW m 


Fig- si> The volcaiw SentETW] 

ShoTEing r^c^nt \s.V2. ^trErauiE, valfl ni"hp-rTn rk<i and the arcs, of the great 1909 
mud^Eow. For the rrgionnl Ecttiog^ of the area, ace Figs. 71 amd 
Source: VuUkaK&iogaihf MtdedftUngtnf No. 4 {Wcltcvr^cn, i$u). 


Sent^o^ Thb lofty volcano in eastern Java has spread its 

destructive avaknches and floods south-eastwards, over the plains 
of Loemadjang, The summit b called Goenoeng Mohomerce 
(3p676 ffL—12*000 ft.); about half a kilometre to the south-east is 
the 200 m. deep crater. Semeroe erupted thirtj'-two rimes between 
1818 and 1913; its activity was more or less continuous from 1885 
to 19131 since when there have been no furthex disturbances. Small 
lava eruptions have occurred from time to time, with avalanches of 
mud and stones flowing down the ravines towards the plain. The most 
disastrous event of recent years, however, \vslr the eruption of 1909, 
one of the effects of which was an enormous flood which spread over 
an area zo km. long and 5 km. bimd^ extending as far as the town of 
Loemadjang. 














riatc H. Brcjlno, in lllir Ti-n^HiJr *J-iwrii ^ («LHt 

tn till- cwilir is tin- petite CnitL-r nf [twina; on the rt||;hT a th.' Kticlj- aculptuh'd iixh-conirof R-itolt (set nlso p. 3^ ,tlld 
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Platt Ash-£^rupti<nl tif Raocni: ^ea&E Ja^a) 

Ruosrntr liV* the sd ulh-wcsitm &idd of the- Idji^n vokunk Rroup, at the eflsiem end of 
Java trig. Z3I. ITnia eruptionr iR Au[i^k! vras photti*jrapbi;d fr4HTl ihe northern rim or 
ihe kjii>eng cal dew; ihe picture ipvcB a vivid impttiSSidH ttf the ske uf this hxn^v ^otcano- 
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z^- LftmongfinF nith its. ^maais' jind 'boctaB' 

For tbe rcgioaal ^ttiiig of tbt am., sh Fi^. 71 and 76; 9ee also PlalO 7. 

Source: Fu/^wjJ^c^ No. 4 (W£ite¥Ti«fen+ 1923J. 

peciiliar features. It erupted thirty-two times between 1806 and 1S98* 
but has since been quiet. Taroeb b old and quiet* vegetated all over, 
and with but a tiny crater, but Iramong^ h actK^e and bare, with a 
crater 150 m. (500 ft,) deep (Plate 7). Eniptiom however have been 
largely fissures m the lower flanks of the volcano, on the western 

and south-western aides; here ntimcrous lava-flow^ have occurred^ 
Allied phenomena are the hoicas^ small Uva cones; of which twenty- 
nine exist; these are from zq m. to 150 dl high and up to j km. in 
diameter. Lastly^ a ^ries of small depressions known as up 

to E km. or more in diameter, clusters all round the lower flanks of 
the volcano; thirteen of these are w'ater-filled, and dev'en are dry. 
Temperature and water-level observations are made on several of 


them. 

Kawah Idjen (Figs. 23 and 24). Kawah Tdjen is a crater lake adjacent 
to the volcano Merapi in the Idjen-gcbergte of mtem Java. Merapi 
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itself {summit z^Soo ni+) has four sand-Jilledi craters^ hut apart from 
these It Ls forested all over. The crater lake is 200 m. deep, and its 
la^ter^ which is turbid green, has a high percentage of free sulphuric 
acid and hydrochloric add. Any overflow, therefore^ can do great 



Flf. 33. T1 i£ Idjcn lEoiinmim Eiad KaWah Tdjm 


Ctmtolir intcrwl 2§0 m. Land oi^cr e.^dD m. stippEni j ovnr Z^t^o m. crofl&* hat died, 
over 3,ow btiek. 

The Idjcn mnuntBim Bnd hi^ldandj are the remains of i atupeadous voIe^c 
^ mples, the oarthem nm of which hms been reduced ta Hmal! propartiana, whiEsi 
the BouLhem rim is sUidded wiEh large cooee—Mempi ^,7901 m., RaiiEe >,644 m., 
I>Jampit Soeket m., and \sstly Raoeng 3,5^:2 m., itzclf a caldera 

a km- in dauneter (Flatea g and 41), The fkwjr of the mma caldefa haa aeveraE Wnm- 
down coiiea; St northiVHrdai, and the BauJoepiBii liver cuts a 500 m- deep 

EorRc thiDush the Eurthem fim. The crater lake Kawah Idicn fnima the tuhject 
of Fig. 24. 

Source T ^itoa ran Tropitch Nzd^hnd, plate &a (BatHvia, 


damage to the cultivated valleys and plains bdow* There is no regular 
outflow from the lake, though it may discharge underground to the 
Eanjoepait (meaning "acid water*) valley. Exc^ve rainfall or 
eruptive activity may cause the level to rise^ however, and accordingly 
a damn has been constructed at the outflow coL When the level of the 
water rises to wHthio 400 cm* (3 ft.) of the zero point, the flood gates 
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are opened—but Only after the intakes of the irrigation systems on 
the coastal plain have been closed; the acid water then down 
the Banjoepait and discharges by a single channel to tlie sea. The 
levelj temperature and colour of the lake water are kept under constant 



Fig. ^ (E^t K^awah Idjcn 

Lynd DVt'T m-, crippled; i^v^r £,700 m,, crofis-hatebed ; cantour inttri^l m. 
Tht flmnmjt of the fliuziciit volcima Mentpi (niark^ ZpSoCi ai r Tbc 

lukic lus in an evil ent^^fp brekeo oa dit western ^dc by « iidI JeadiDg to tbe 
Bonjoepak vallf)' (scf aleo Fjg. 35). 

Source: BuiUfin Inditi Swrety, No, 78 (Bandoeng^ 193^)^ 

observation, as are the solfataras within the crater. A new observ-ation 
post was built in 1939- 

Baioer (Balt) (Fig. 25). The vulcano Batoert on the island of Balij 
is one of the largest closed calderas in any volcanic region of the 
world; its oval outer rim measures 13 8 km. from nW-se and 10 km. 
from sw-NE, Within this is a second caldera, 7 km. in diameter. The 
highest point of the outer rim is Goenoeng Abang (2^153 m.) in the 
aouth^eastj an old volcano cut in half by the formation of the cauldron 
subsidence. At its foot is the large lake^ Danau Batoeri about 90 m. 
deepp formed by subsidence. In the middle of the oval is the present 
active centre, Guenoeng Batoer (1,717 m,)* vnth a xvnr\ summit and 
several groups of ciaters, mcludtng many parasitic craters at the foot 
of the cone. Seven bva flovvs have been recorded during the past 
hundred years; the last was in 1926, when in the space of seven 
weeks 21 million cu, m, of bva pouted out, and one branch of the flow 
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engulfed the Hindu vDlage of Batoer, which live years previously had 
been closely approached by another flow (Plate jzy 
Paloezc^h, There are several small island volcanoes in the Lesser 
Soenda and Banda chains^ and PaJoeweh may be taken as an example. 



Fig. 25. Tilt volcano Batoer 

The mip gtiom thfr 193& flow whkh obliiemttd die village of Batotr. 

Scmrcc: ValkoftologUcHe No. 9 fWelKVttdrti^ i$aG). 

The i&land, off the oorth-east coast of Flores, cuhninates in the young 
cone of lU {875 m.) which has gmivn within the 900 in.-wide crater 
of an older cone. There is fumarolic actiwty over the whole island, and 
the southern Hank of the mountain has been disrupted by collapses. 
Several craters and lava plugs exist. There was an eruption of the 
Rokatinda crater in 1928, when nearly 30 millio n cu. m. of debris 
were cjccted'pumice, ash and blocks of law. The whole south¬ 
western part of the island was set ablaze, and ash fell as far west as 
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Bali and eastern Java, Over 30o people were kiiled^ half of thEm by 
thrc^e $ea-wave$ p- i8)p btEwcrw 5 and to high, which hooded 
the shores as a reayk of landslides at or near shore level. 

Kelt Moetoe. The water in crater lakes is often coloured by 
chemicals^ in solution or suspension—e.g. Telagabodas, Kawah Idjen ; 
but in this volcano, in the island of Flores, three distinct colours are 
found in close proximity,. The Tiwoe Ata Polo bke of the benitched 
people ^ is dark red, due to iron sait$*in $olutEon and a layer of red 


Pig. Volcdfboa cf tht MMOido regionf Cd^bs 
Sourcv; Vuikattoiiigudie No. g, pUte ij CWeltevTtden, 
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sediment qn the bottom; the Tiwoe Nora Moeri Ko6h Fai of 
the young men and vu^ins^) bi turbid green, due to free sulphudc 
and hydrochloric acid (cL I^wah Idjen); the la^t lake^ Tiwoe Ata 
Mboepoe, is a more transparent green^ but the chemicals are the 
same afi in the previous one (Plate Si), 

[ManadOf Celebes) (Fig, 26). The Minahasa peninsula of 
Celebes contains numerous volcanoes, including several on ttie active 
list (Fig^ 15), Sopoetan is noteworthy for its numerous lava streams, 
almost every one of which has emanated from a different eruption 
point (cf. Lamongan, Fig. 22). The main summit crater (highest 
point of rim 1^784 m.) is 200 m. deep, but has only a few sdlfatnras. 
Recent eruptions—^thcre have been four since 1905—have emanated 
from two points about i km. north-east of the summit, and have 
howled either north-west or south-south-east. 

Coasts 

In later chapters details of the coast-Hiie of the major islands will be 
given. The following is a general account only^ intended to convey 
some idea of the main characteristiei. 

The very extensive coast-line qf the Netherlands Eaat Indies h 
^timated at 25,000 nautical miles (46,000 km.). This figure, which 
15 considerably in excess of the equatorml circumference of the earth 
(40,000 km.) results from the very large number of islands in the 
Archipelago and from the complexity of their coasts, which are 
frequently indented by wide bays and narrow, penetrating inlets. 

Below high tide mark fringing and barrier coral reefs often occur 
and are a hindrance to navigation in any but the smallest sea-going 
boats. The sta water inshore is usually wonderfully clear, enabling 
qne to see in bright sunlight objects on the sea-bed at a depth of 
five fathoms. Exceptions to this clarity occur at the mouths of rivers, 
and on mangrove coasts, where the w^ter is generally muddy. The 
water inshore is also very warm, about 27° C. {80° F.), and it b 
possible to bathe for long periods w^ithout bad results. "iTiere are, 
however, crocodiles, biting fish, and fish wHth poisonous spines that 
may give trouble, while certain jelly-fish can inflict a very painful 
sting. An affection of the ear, known as * Singapore Ear ’, also has to 
be guarded against. Bathing off an open shore may be indulged m for 
years without accident, but it ts safer to be protected by an enclosure 
of stakes, which keep out the larger marauders such as sharks, rays 
and crocodiles, numerous body of men landing from the sea, 
however, would scare a way alt such nuisances into deeper water. 
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The followini; types of coast-line are found: 

i. Mangrove syvamp. 

ii, CoraJ shores, 
lii, Sandy beaches. 

iv. Rocky shores and headlands. 

V. Precipitous cliffs with no beaches, 
vi, Reaches formed of volcanic rocks, , , 

t. Mangrove asamps occupy a large proportion of the coast-line on 
the inner or ‘continental’ side of Sumatra, Borneo and New Guinea, 
where Tivef-bome silt accumulates in vast quantities on the shores 
of the shallow waters of the Soenda and Sahoel shelves. They form 
the most tinattractivc sea-shores that can be found anywhere: mud 
and monotonous vegetation arc their two chief cbaracteristica. The 
commonest animal life usually visible comprises the goggle-eyed 
mird-skippeis, little fish with large heads and protruding eyes that 
slither over the mud at low tide and climb up onto the aerial tree- 
roots. and ‘calling crabs’ or ‘fiddlers’, little crabs with one large 
claw coloured bright blue or red with wlilch they seem to beckon 
before they scurry down into their holes in the mud, 

'I’he vegetation composing mangrove-forest consists of a few 
species only, compared with the many species of the inland forests, 
and although it thrives under very wet conditions the principal 
species exhibit certain characters found in plants adapted to withstand 
drought, the leaves being thick and somewhat lleshy, 
Mangrove-fortaits flourish best where the sea is quiet and a liberal 
supply of rich ailt from the rivers is necessary for extensive growrth. 
The first condition required is the formation of mud banks. On these 
the pioneer mangrove species, At>icfmia and Sonneratia., begin their 
hfe, sending out long rootlets into the mud fram which pneumat- 
ophorcs rise like asparagus shoots. These plants can stand submersion 
m seawater to a wonderful extent, the young trees being completely 
covered at high tide, but the neap high tide-mark is the limit, there 
being a lew days in svtty month above that when the trees are not 
covered; in other words, the trees cannot stand complete submersion 
every tide. After growth is established the Rhizophunureae become 
the most abundant trees, and the forests, which hold up more mud 
brought down by the rivers, show the characteristic aerial roots, 
forming slender flying buttresses and protruding from the grotind 
loops Hfee ersftended cruquet-hoops (p, and Fig. 132). 

On coasts where there is strong and sustained wave-action 
mangrove-forest ran only establish itself at the mnuths of rivera 
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where fine silt and mud can collect msJde the sandy bars that 
coTTiTUQuIy block the entrances. Where prolonged scouring by waves 
takes place sandy or rocky beaches are fonned, but it sometimes 
happens that mangrove is found immediately behind them. 

Except in the river channels—which arc often liard to find^ for 
the mangrove coast is very monotonous and featureless—access by 
whaler maj" be possible only in the smallest boats, as the mud on 
which the mangrove thrives extends far out to sea^ and off some 
coasts, e.g. western Borneo and south-w^tem New Guinea, may 
cause ships to run aground before land is sighted. 

Creeks and channels in mangrove-forest are somerimes inhabited 
by fishermen and woodcutters who earn a living by procuring 
firew^ood. They hve in roughly built houses on piles^ and It Is stated 
on good authority tliat mangrove-swamps, though generally swarming 
day and night with mosquitoes and sandflies, are aurprisingiy healthy . 
iTiis may be due to the absence of anopheline mosquitoeSt but is 
more likely due to the thin population and the small opportunity 
that anophclinc mosquitoes have of becoming infected with malaria 
by biting a human carrier of die disease. At night sw^arms of fire-flies 
frequently ilJuminate the tops of certain species of trees in these 
swamps. A poisonous snake (l^Aeris) with dark green and yellow 
bands is common; its bite produces severe results but is not fatal. 
Crocodiles {Crocodylm poro^NSj the only salt-water species) arc very 
numerous and may be seen far out at sea, especially off river mouths. 
WTien passing along a mangrove channel one sees these creatures 
slide down from the mud into the water as they take alarm. A 
crocodile will often attack small boats and upset them with its tail. 

Mangrove-swamp coasts are coustandy growing seaward with 
occasional checks caused by erosion, but st the same time the inland 
forest constantly encroaches on the landward side as the soil con¬ 
solidates. The mangrove-forests are mteraected by aumernus channels 
along which boats can pass from one river-system to another or from 
one branch of a delta to another^ Such channels are called th’usan 
or pinta by Malays^ (troes^im in Dutch orthography) both words being 
equivalent to our * short cul\ These channeb sometimes, as in the 
case of die Palembang river in Sumatra, form a complicated netW'Ork 
in the mangfove-forest and without an experienced guide losing oneb 
way is an easy matter and very unpleasant. 

Some say that maiigTove-Rwainps as residential areas are by no 
means as black as they are painted, but others w ho know' them wcU 
fail to af?e anything attractive apart from Some special mission, such 
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as obtaining firewood or other forest products, or scientific investiga¬ 
tion. Walking in them h far from pleasant. One may sink in the mud 
knee-deep or more, or only ankle-deep. Aerial roots may be some 
help as steps but on the other hand the loops protruding from the 
mud trip up the unwary and the pneumatophores sticking up out of 
the mud are also a hindrance. Mangrove mud is evil^elling and 
the only good thing to he said for it is thiit it is viarm. 

iV. Ccral, The ntxt most characteristic shores are those w£ere coral 
grows. Corals require clear water but; as has been proved in Batavia 
bay, they can sometimes grow on a muddy sea-floor. The coral polyps 
cannot live below 3.5 fathoms, and in consequence the great thin¬ 
nesses of coral rock sometimes found in the East Indies can only have 
accumulated through a sinking of the land or a rise in the sea level- 
Coral-reefs do not consist entirely of coral; calcareous algae play a 
very important part In their formatioo, and sand composed of the 
shells of foraminifera is also found. Reefs occur in three forms, 
fringing reefs, barrier reefs and atoUs. 

Fringing reefs are flats at sea level, up to half 3 mile in width with 
a wall on the seaward side tliat dips into deep water. The inner or 
landward side is composed largely of dead coral with spiny sea- 
urchins, shells ranging from the smallest to the giant clam weighing 
up to 500 ibs. and calcareous algae. 

Barrier mJs are separated from the shore by a belt of sea which 
may be many miles in width, ^rhe sea-boltom betTji'een the barrier 
reefs and the land 1$ composed of fine calcareous matter. Good 
examples of barrier-reefs oectir off the west coast of Sumatra, off the 
east coast of Borneo (where the reef marks the eastern ed^ of the 
Soenda Shelf, see p. 12 and Fig, 7) and off the coasts of Celebea. 

Atolls arc not so common in the East Indies as in the Pacific 
archifjelagots,^ They consist of a central lagoon, usually shallow and 
coral-filled, with a fringing reefp circulir or oval m forra and seldom 
completely above water for tlie whole of its drcuinfcrence. A few 
palms may grow on the parts permanently above sea level Good 
examples of atolls occur in the Toehang Besi islands^ to the south¬ 
east of Celebes {Fig, nj and elsewhere. 

Bcach^ overtooking coral reefs are formed laigely of broken coral 
^ grade from fine sand to coarse detritus that can be used 
for building. x 4 t the head of tlie beach a cliff of consolidated coral- 
rock is often found, generally strongly undercut by the sea. This 
coralrock may extend uiland and reach cunsfderable elevations, due 
In some measure to a slight fall in the sea level which is believed to 
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have foUmved on the much greater ri^ after the Pldstocene gkciatioiij 
but mainly to the uplift of the land (rf. pp. 1 1, i6)- 

Coral-reefs have very rough and hard surfaces that make progress 
on foot at low dde diQicuit. TTie coraJ-rock also is difficult to walk 
dver,, being hard and having irfcgular^ jagged and honey-combed 
surfaces. 

Hi. Sandy beaches a*? forpred where wave actiont tides and currents 
are su^ciently strong to pre^^ent the formadon of mud-Sats and 
mangrove swamps. They are a marked contrast to the latter type of 
shore, in some cases they extend for mil^j giying a firm surface over 
which one can walk or bicycle freely and w-ith enjoyment. Sometimes 
they are bordered by difFs* or they may rise gently to the inland 
surface. Immediately abo%'e high tide mark vegetation begins. Short 
grass, bushes, among them being a conspicuous Hibiscus with yellow 
and purple flowers, and an with violet-coloured floweis, are 

found, "^fbe Ipomea spreads over the ground and to some extent 
prevents the sand from being blown inland. A fringe of graceful 
casuaiina trees often lines the beach for many miles and affords a 
welcome shelter from the hot sun. Cocoimt-palms thrive w'dl along 
such beaches and native settlements ajre therefore found close to the 
shore. Brilliant sunlight and cool sea-breezes make these sandy 
beaches very pleasant resorts, but if they are near villages anyone 
camping on them liaka being infected with malaria. It should be 
add^ that turtles^ found buried in the sand; they are 

excellent eating. 

Shingle is rare and is only found where such rocks as the Triassic 
conglomerate (composed of pehble$) are exposed, as for instance on 
Samboe, a small island in the Jtiouw archipelago just south of 
Singapore, 

Sandhills arc sometime found, for instance on Madoera, where 
also, as in many other places.^ the screw-pine (Pof^danus) grows close 
to the sea, Pan^ of the south coast of Java, exposed to the swell of 
the Indian Ocean^ are formed of parallel belts of sand dunes, which 
sometimes rise to a height of zo m. (66 ft,). 

On some sandy beaches where the sand is derived from granite 
the action of the whycs concentrates the heavier mineral grains to 
form a strip of black sand a few inches thick. In Malaya such black 
sand has been found to be rich in cassiterite (tin-ore), and the satni. 
may be the case in the tin-bearing islands of the Arehipelago. The 
chief minerals in this bbek sand, however, are ilmenite (dtaniferous 
iron-o3(ide) and tourmaline. Other beaches of black sand, derived 
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from voli^anii!; ri^ks, are found /jh the south coast of Java and else- 
where* 

w. Rocky fhores and headlands are found where mountain spurs 
e3d:end down to the sea and where isolated masses of mek are situated 
on the shore-line- The surface of rocky shores varies with the nature 
of the rock, and the same apphes to headlands. Granite and similaj 
rocks produce numerous boulders of large sizt with patches of sand. 
Eedded rocks such as shale and schists arc'planed down by the sea 
to sloping platforms expesed at low tide and sometimes hardened by 
the deposition of black or brown iron-oxide. Bedded rocks on head¬ 
lands show minute details of structure^ such as folding. 

An important negative feature of rocky shores and headlands in 
East Indian waters is that where the sea is calm thick growths of 
seaweed on the rocks, such as occur on some parts of the English 
coast, are absent. There is no slippery^ Burface of weed to fall on, and 
in fact an encriiscation of small but palatable oiraters helps to give 
a firm foothold in many places. The reason for the comparative 
scarcity of seaweeds is that they require well aerated water, w hich 
calm and warm equatorial seas cannot provide. Seaweeds certaifdy 
occur in places, however, especially m the Moluccas, where they may 
be used as human food; of the three types, brown, green and red, 
the red are the commonest. 

In addition to seaweeds, sea-grass occurs, Enhaius^ known to the 
Javanese as jelamoen, and in Sumatra as jari ambun, is a marine plant 
found in the sea about and below low water mark. It h believed to be 
one of the chief foods of the sea-cow or dugong^ This plant resembles 
the British Zoiitra (sea grass). 

Tropical vegetation in full luxuriance crowns the rocky headlands 
and overhangs the rocks. Plan ts take every opportunity of establishing 
themselves until they are stopped by the bare rDck$ and inhospitable 
sand, so that one can climb from a headland straight into the densest 
forest [Elate 5^). 

V, Predpitous cliffs plunging into the sea with no beach are some¬ 
times found, particularly wfrere quartalte or limestone forms the 
coast. In the case of limestone, which Is found as Isolated islets with 
vertical and e\Tn overhanging cliffs, the rock is frequently so strongly 
undercut by the s<a, hmeatune being a soluble rock, that a small boat 
can shelter under the overhanging mass. In general, however, cliffs 
such as arc characteristic of so much of the British coast are com¬ 
paratively rare in the Netherlands Indies. One of the main reasons, 
no doubt, is the much greater rapidity of weathering in an equatorial 
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climate, and a correspondingly greater speed of vegetative growth. 
What in Britain would be bare cliffs thus became emnibled, rocky 
headlands covered with scrub, wood or even forest. 

tst. Volcotuc beii^hts. A special type of rocky and sandy shores is 
afforded by volcanoes w hen near cnougb to the sea. The sand of such 
beaches, derivned from ashes and la\Ti, la generally dark in colour, 
hut w'hea compos^ o&brofaen-up pumice it is light-coloured. Blocks 
of lava and consolidated ashes are piled up on some shores and high 
voh^c cliffs are found. Veiy- good examples of these shores arc 
^jbited on the three islands of the Krakatau group. On the muln 
island, l^akata (813 m.—2.667 ft,), the 1883 eruption has left a 
ttemendous precipice that is a section of an old volcano showing its 
mner structure very clearly. Lang island, nearby, shows low cUffo 
of pmnice derived from the same eruption and a beach of the same 
material (Fig. 14). 
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SUMATRA* 

Totnaduction: Pltysical F>taliin:s: Rcgifinal DtlCnplaDu: 
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INIRODUCTION 

Sumatra L& aB dongatEd laLindp covering 425,000 $q, km. {i 6 j^,ooq sq, 
mileaj an area approximadng to tliat of S%veden. It is narrower in the 
north than in the eonth, and its axis runs from north-west to south¬ 
east. It straddles the equator from 6° x to 6^ and in length is about 
1 p7zo km. (ipo6o miles); the gr^test widtht roughly athwart the 
equator, is about 400 km, (250 miles). Superimposed on the map of 
Europe, it would stretch from London to Brindisi (Fig, i) ■ it is one of 
the world's brgest islands, and its area is thirty times that of the 
mother-country of Holland. 

For administrative purposes Sumatra is divided into the following 
Residencies: in the extreme north is Atjeh (better known perhaps as 
Achin—the English form of the name); next on the east Is the 
Oostkust (East Coast) Residency, followed by Riouw (including the 
Rjouw and Lingga islands), Djambi, Palembang and Lampoeng. 
On the west coast Atjeh is succeeded by Tapanocli, the Westkust 
(West Coast) Residency and Bentoclcn. 

Off the west coast, at a distance of 130 km. in the north and 90 km, 
in the south, is a line of large islands extending from 3® X to 5” 30' 6 - 
The»e islands, separated from the mainland by a deep channel— 
mostly deeper than i,oqo m. (550 fm.)—and firom each other by 
channels of modemte depth, generally over aco m. (no fm.), form 
part of the outer fold arc described above (p. 14). Starting from the 
north they are Simeuloe^, Nbs. the Batoe iskods, Siberoet, Sipora, 
the Pagal or Nassau isbnds, and Eoggano. Siberoet, Sipora and the 
PagaT islands are together sometimes knoi^n as the Mentawai islands. 
Between Simeuloee and Nias, but some distance to the east, and 

* For Smnatta lod Jnvii, ind to A large cxlmt for Borneo, Cdcibci m 6 New 
Guinea (diap^ IV, Vn vi, and n), ihc dcscHpticuu given to thi* trktc 

entirely EO mattcra of grology and ph^'inaiJ grography, alncc otKrr sspecla of the Land 
and life of these tc nitoriei are dealt with in tije diapters on ARricultutep Mining, ccc. 
in II of ibla Handbodi. For the ■nmllef illanda oddidonal descriptive detaiLi are 
added relating to veevEitidO, igricuJtuxe, mining, diiiiibiitiqn of papnidation^ eK.p 
in order to presem a more complete ^graphical picture of each khind. 
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linked to die iiniuiLanJ by a subnia.riDc lihclf, are the Banjdc isLuiiLs, 
the eastenunost of which is little more than km, from the msinland. 

On the east Sumatra is bounded by the shaHuw waters of Malacca 
strait^ the South China Sea and the Java Sea. Between 3° N and the 
equator du;:re are many large, jungle-clad and nmigrove^fringed 
islands lying immediately off the shore; they are very low and flat 
and are simply a coatimiatiun of the equally flat and swampy ma n- 
land, the*whole forming an ‘amphibious' belt liable to he half 
drow-ned at every high tide. Further out in tiie South China Sea are 
the Klouw and Lingga Archipclagoe*—. he Eas. Indian Cassiterides 
or dn-islands—of quite different physical form. Off the coast of the 
Palembang Residency arc the larger dn-bcaring islands of Bangka 
and Billiton. 

In the extreme north, Wc island is separated from Sumatra by the 
Malaka Passage. Two other islands ^—Breu^h or Lam Poejang and 
Peunaso^—lie further to the south-west^ separated from We by the 
Bcngalen Passage and from Sumatra by the Ceder Passage; they are a 
continuation of the main axial range of Sumatra. In the south Sumatra 
b separated from Java by the Soenda strait. It terminates in three 
large capes sqiarated by Semangka and Lampoeng bay?. 

PHYSICAL FEATURES 

The physical features of Sumatra are clearly defined. Three parallel 
belts may he distinguished. In the w’st is a chain of mountains. The 
whole mnge is sometimes referred to as Boekit Barban (meaning 
line of hills') but this name is perhaps mote properly ascribed only to 
the southern two-thirds of the range, the northern one-third, where 
the mountains are broader and more centrally placcdp being known as 
the Batak and Atjeh Highlands. The range drops steeply to the w'fcst 
coast, leaving only occasional low lying plains up to 30 km. (c, 20 miles) 
wide; to the ^st the descent is more graduah and the rolling hills of 
volcanic and sedimentary rocks which occupy die centre of the island 
form the second belt. I'hc third zone is the flat alluvial lowland, 
swampy and jungle-TOvered, which merges beyond a fringe of 
mangroves into the shallow' wateia of the Soenda Shdf. 

I’hc drainage of the isbnd flow^ eithej: westw-ards to the Indian 
Ocean or eastwards to Malacca strait and the Jat^ Sea, but the w ater- 
shed occupies a distinctly asymmetric position except in the Atjeh 
and Batak Highlands of the north, where it ties almost e)tactly half¬ 
way between the two coasts (Fig. 27). South of bke Toba the 
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Barisan ranges lie clpse to iJiif west coast, and the crest line which 
fomiB the watershed U seldom more than 6o tm. (37 miles) from the 
ocean ; it runs out into Socnda strait in the middle of the three 
As a result the wcstward-flowihg streams are short and swift, and are 
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Fig. 27. R innji tT^ r Drainage patKrn 

Soutcf: Al^ t™ TrQfiiiiJt pLatea la, l 14 {Batavia, 1928). 

r;ipidly crodiTig the steep moLiat^ wall which experiences the full 
force of die south-west monsoDn. Flowing castw'ards are the head- 
streams of a kr^ number of much Idtiger rfveni which w'hen they 
reach the atluvial plain meander slowly amidst the swamps and 
deposit their load of silt in sandbanks and deltaic mud-flats, 
n 




I 


50 STrMATRA 

In the ph^r'^icaJ history of Bumatri thi? most prumineQt €veiit Wiia 
the Cretaceo-Tertbiry folding which produced the gTi^t mountain 
ranges {Fig. 5). Kocks of various ages between Carbti-Permian and 
Low^lt Tertiary {or Palaeogene) were involved in the most Intenae 
crumpling; the Upper Tertian' (or Neogene) rocks however must 
have been formed after^the jieriod of greatest foldings for they are 
iknking in their disposition and arc for the most part but gendy 
puckered into the anticlines and synclmes of small amplitude which 
provide excellent condldons for the accumulation of mineral oil 
deposits. After the Tertiary foldings considerable modificatiun of the 
land forms resulted from the changes of level which occuired during 
the Quaternary or Pleistocene period. The relief of the mountains 
w'sa already mature when a considerable uplift—or more probably a 
lowering of sea level—rejuvenated the drainage system^ and caused 
increased: erosion which eventually reduced the eastern part of the 
island to a peneplain. The latest earth movements seem to Lave been 
a tilting, up on the west, down on the easti which resulted in the 
drowning of the lower parts of the rast coast and the accentuation of 
the westward-facing mountain wall^ with the upraising of coral reefs. 
This tilting, and the movements which, preceded it, was accompanied 
by faulting, which producedp in the mountain areas deep troughs and 
rift valleys dividing the maturely-dissected mountaiii ranges, A 
discontinuous longitudinal trough lying between two main ranges 
is characteristic of the greater part of the mountainous regions from 
the basins of Goja and AJas in the Atjeh Highlands to Semangka bay 
In the extreme south. Several lakes occur in these troughs, including 
Toba, the largest body of inland wuter in tlic Ea5?t Indies. 

Much volcanic activity also accompanied the Teitiary-Qiaaternary 
earth movements. Considerable quantities of andesitic lava w'etc 
poured out during the mid-Tertiary period; much of this lava has 
been removed by erosion or covered by subsequent outpourings, but 
large areas remain in the south, and occasional outcrops occur on the 
western side of the mountains. In the latter location especiaily their 
relative hardness and resistance to erosion gives rise to distinctive 
relief and coastal features. Of tlie more recent volcanic activity, there 
was least in the Atjeh region of the north, but the Batak country 
around lake Toba is entirely composed of a v'ery thick mass of 
volcanic tuff, whilst much of the Barisan range further south is made 
of young volcanic lavas and ashes, with a long line of active, dormant 
and extinct cones (Fig. zS). The eastern lotvktids, loo, In the southern 
part of the island, are largely underlain by volcanic rocks, but in this 
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case the roek$ are not lavas but ashea^and cinders—tufis and pumice— 
which have generally been re-depoaited by wRttr. 

REGIONAL DESCRIPTION 

For purposi^ of description Sumatra iqay be divided into the 
foUowiqg physical rtgionip grouped broadly into those of the 
mountain belt and those of the eastern h?Tk and plains: 

A. The Mountftil] Bell: 

Ihe Ajjeh Hiohlsmla 
The Bacal IligiiJaz]d& 

The TapqiKk^li and F^dflUR 

The velcsmic highland* isf ^cuthero Sumatm: 

B. The Hilh mad Floina of Eaitcm SuniKtra 

Soengai Asah&C ti> Soengal Indemgiri 

SoecgAi Ifidcragiri to tta ung 1 Tnri 

BatBDg; Khti to Air Moeai (mad Air KotiicriiiQ) 

Fal rmh a n g find Air Kmnenng to touth-uBE: PDa^tn 


A. Thb Mouktain Belt 
Tke Aijeh IlighJojids (Figs, 30 and 31) 

This phvBicai division, extending from the north-western end of 
the island to the volcanic region of Batak, a dktaneg of over 400 km, 
(250 miles], is distinguished from the rest of Sumatra in several 
res|»cts. In the first place the mountains are mainly composed of 
sedimentary and metamorphic rocks of Carbo-Permian age with 
only a fevr comparatively small volcanic masses. Secondly, the 
complex struchire and relief, especially in the Gajo region, are due 
to the meeting of two sets of stmcuiral trend-lines, the wnw-ese 
lines which dominate western A^eh and the iflw-SE linr-a which 
characterize Malap and the rest of Sumatra. Thirdly, the bordering 
strips of Upper Tertiary sediments and recent alluvium are only 
narrow and discontinuous. Fourthly, aldiough there is a marked 
tendency in Atjeh, as dsewhere, for two main ranges to be separated 
by a discontiiiUDUs longitudinal valley, the major Crestline and ivater- 
parting are more centrally disposed in this region than in any other 
part of the island (Fig. 57), and there is hardly a westward facing 
‘wall’ such as that which characterizes the Barisan range further 
south. 

The KKks which compose the Atjeh Highlands are for the most 
part schists, slates and limestones of Carho-Pennian age, with 
occasional masses of gnmite in the core of the upfolds, 'fhe'softer 
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slaty racks have wtathered compatatively easily under conditious of 
heavy rainfall into a mature or intricately dissected landscape^ the 
limestones^ harder and mote porous, frequently stand out as pro¬ 
minent lidges iftith cliff-like eacarpments* cut through in deep and 
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SimtATHA 




impresaive gorges by the rivere which flow wesm-ards iicross the ^is 
of the folds. On the esstem flanks df the hJghJands are folded rocks, 
also in part limestone, of Lower Tertiary age, whjle similar rocks also 
occur in downfolded or Suited basins in the heart of the highland 
mass, as in the Goja or Djamat basin and the nearby trough of Laoet 
(lake) Tawar, also in the upper part of the Kroeeng Tripa basin, and 
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m the longitudinal trough of the Lae Alas. Superimposed upon ti 
land^pe of folded mountain ranges, though not necessarily formin 
the highest summits, are five masses of volcanic rocks, two of whic 
contain active eruption i^atTEs. 















K£GlON^IX DESCHmiON 



The axial range of Sumatra starts in the limestone promontory of 
Atjeh Hoofd {xAchin Head). The ^ W ^ gebergte—as it is caUecl for want 
of a recogniised natire mine—is also made of limestone, and trends 
south-eastwards for about 30 km. (30 miles), reaching an altitude of 
2,140 nir (6,900 ft.) in Batee Mexitjitja. The rainge drops eastwards 
to the trough of the Kroeeng Atjeh^ formed of soft Upper Tertiary 
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sedimeQts with the alluvial plain of Koetaradja at its lower northern 
end- The Atjeh valley commumcates eastvrarda by an easv route 
round the southern aide of the dormant vulcanic mass of Seulawai- 
hagam or Goudberg (1,762 m—5,577 ft.) with the coastal plain of 
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Sigli, The forested weatem flanks of the *W* range drop steeply to 
the sea in rocky headlands separated by sandy bays. South-eastwards 
the relief becomes much mare broken and confused and the range is 
discontinuous. The headwaters of the Kxneeng Tctinom lie in a 
continuation of the longitudinal trough of the Atjeh valley, and they 
provide a useful routeway across the mountains from Sigli to 
Meulaboh. The south-westward Hanks of the ranges are very famken, 
and a conddcrable lotvland'intervenes between them and the sea! 
Undulating Upper TertLiry hiih fall gendv tu the flat alluvial sivamps 
of Meuiaboh, which ertend for about 170 km. (100 miles) from 
Tjalang in the north to Soesoh in the south-east, with 3 width of 
15-25 km. (10-16 miles). This marshy plain, which has been built 
up by the de^sits of tlic many streams flowing down from the 
highlands, projects seawards in the low, sandy headland known as 
Oedjoeng Radja. 

On die north-eastern side of the ranges which back the Meuiaboh 
plain rise two volcanic cones, Peuetsagag (2,780 m.—9,000 ft,) with 
the active eruption point of BatcekeubeuE, and Boer m Geureudong 
(2,900 m.—^,500 fit.) with a similar active crater known as Boer ni 
Telong. The northern flanks of these two masses, wrapped round by 
Tertiary sediments, drop fairly steeply to the narmw coastal plain 
of najthem Atjeh, where the alluvial belt is under 10 km. (6 mites) 
wide and there is scarcely any swamp. 

The Ciajo region of central Atjeh is characteriaed by bold relief. 
The picturesque l^e Tawar (Laoet Tawar-=‘ffesh sea*), with the 
small town of Takingeun on its western shore, lies at about 1,200 m. 
(4.000 ft.) above sea level, bordered by rice fields and almost sur¬ 
rounded by wild, pme-clad limestone mountains, the summitB of 
which rise to between 2,400 and a,800 m. (8,000 and 9,000 ft.), ft 
owes its origin to tlie damming of a valley by volcanic debris, and it$ 
outlet, the Kroeeng Peusangan, foUows in a deep gorge the line of 
weakness which marks the junction of the volcanic rocks of Boer ni 
Gcureudong with the folded Carbo-Permian sediments. Further 
south lies the enclosed basin or plateau which is the centre of the 
Gajo country—the Gajo or Djamat basin, floored and bordered by 
Uwer Tertiary rocks; owing to its sheltered aspect it is much more 
sparsely vegetated than the richly jungle-cbd mountains. The basin 
IE bordered un the east by the noith’south Van Daalen range and 
on the south by the imposing wall of the Central Gajn lanre fGaiLche 
Centraal^bcrgte). The latter, which attains summits of 2,500 m 
(S,200 ft.) m the granite dome of Goenoeng Tangga, which overlooks 
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the limestODc gorge of the Kr. Meureubo, and 3,985 m, (9,800 ft.) in 
the limestone pe^ of Goenoing Abongabong, drops steeply m its 
turn to the upper valley of the Kroeeng Tripa, another dovm-warped 
Lower Terdaiy basin, so sheltered from the monsoon rains as to be 
almost semi-arid stq^peknd. The headwaters of the Kr. Tripa are 
separated by only a low divide from the elongated depression wliich 
is the centre of the Alas country—the valley o| the Lac Alas (=‘jiingJc 
river’), a narrow trough over 100 km. miles) in length. The slopes 
of the Alas valley are distinctly asymmetrical. On the east rises the 
steep wall of the WiJhelmina range, with summits reaching over 
2,500 m. (Goenoeng Bajidahara 3,030 m.^,g5o ft,); to the west the 
ascent is more gentle, and numerous tributaries run down from wild 
and namdess ranges which contain several peaks reaching more than 
3,000 m. The Lac Alas itself rises in the extinct volcanic cone of 
Goetiocng Leuser(3,381 m .—t i.ioo ft.) which dominates the northern 
end of these ranges, Froni G. Leviser and ite neighbouring limestone 
and slate mounta^ to the coast the drop is steep, and the coast is 
rocky, with prominent cliffs of limestone, and of granite and other 
igneous rocks. 

The Lac Alas breaks through from its interior valley to the coastal 
plain in a gorge. Its vast quantities of silt have built up an extensive 
alluvial plain—the Troemon marshes—some 75 fan. (50 miles) long 
3nd 30 km. (20 miles) wide. TTie Imver course of the river is known as 
the Simpang Kin; after much meandering across the marsh f g it 
enters the sea near Nieuw Singkii. 

The caatem flanks of the Atjeh Highlands drop steeply to about 
zoo m. (650 ft.), a level which marks roughly the outcrop of the gently 
folded Upper Tertiary oil-bearing strata. The suriace then declmra 
by easy stages to the coastal alluvial belt, which is of variable width, 
broadening in the swamp of the lower Krocgng DJamboaje to more 
than 20 km. {12 miles), and in the region of the lower Soengai 
Tamiang, east of Langsa, to a width only slightly less. 

The Baiah Highlands (Figs. 32 and 33) 

The Bat^ Highlands, like the Atjeh Highlands, form a well-madced 
physical diiision, but in this case the distinctive ftsatore is a high 
plati^u formed by a great thickness of comparatively recent volcanic 
debris. The volcanic tuff covers an area of some 35,000 sq, km.— 
an area larger thari the whole of Ifolland—and the deposit averages 
600 m. (2,000 ft.) in tliickness; it has submerged almost all the pre¬ 
existing relief. The underlying Carbo-Permian rodta come to the 
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surface only in one negiorii wittim the volcanic ares, in a range on 
the eastern side of late Toba which culminated In the t'xin peaks of 
Do!ok Pangoeloehao and Dolok Simanoek-manoeti each over 2|3 m m. 
(7,000 ft.). 


Fig. 3z, SiimatTH: rhsi: Bs.isk region 

SinipHfied gra 3 qgicaJ map, ahowiiiM tnnd over i.poo tu. fstfppM), For kw to 
(r^mabttla see Fig. 30; for ^onreea sec Fag. 39, 

in the north-west p the volcanic plateau interdigitates with the 
last Offshoots of the Atjch Highlands, the Van Heutw tange and the 
range which culminates in Dolok Siboeaten {2,4^1 m,), towering 
over the north-western end of late Toba. The plateau itself averages 
1,000-1,400 m. (3,000-4,500 ft.) above sea level, but the piled-up 
volcanic tuffs rise to higher altitudes on the nm of late Toba—e.g. 
the dommnt volcano Poesoek-boekit (‘navel hi]]’) (1,982 tn,)—and 
in the dormant cones of Dolok Sinaboen (2,451 m.) and Delene 
Sibajat (2,094 m.), in the north (Plate 10 and Fig. 34). 

On the western side of the plateau the underlying Carbo-Permian 
locks come to the surface once more, forming a rough and verv 
broken rim rising several hundred metres above the plateau level— 
e,g, E>olok Pinapan, 2,037 ^ttid the limestone range of Pak Pak. 
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by river valley?^ and it descends steeply on the 30uth*eastem side to 
the lowlands of the Soengai Batoernoeh. 

On the eastern side of tlie plateau there is no riiii of old rocks, and 
although there is a fairly steep drop at first, especially from the Karo 



Fig, 34r l^E. Tobs iijid FcKsoek-bockit valcano 
Vi™'from Siimoair island lake Toha to the domumt vnlczHiin Pt«30ek-bockil 

{=*Nave] The VqIchik) rbea fmiii the aurfflce o£ die aatkk pIeIebll Drawn 

nniTt s phoTOgraph. 

plateau north of lake Toba and on the flanks of the two dormant 
volcanoes, the stope flattens out gradually towards the coastal towland. 
Many steeply graded rivers have cut deep gorges in the plateau edge, 
and the ciieumDus quantity of easily-eroded volcanic debris which 
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Toba 

tiouth-eastvriu-d vi^' acroM BaTidarsambcui bay, on (he northern shores of ths lake. Thb 
is of the few p3w:cs where a metnllccf rusd reaches the take-shote- In the diatanee on 
the ri^ht is the steep i^atem aide nf HflmoaLn 



FLite (2,^ l^lte "Toiha and SarriHvair 

View frcjol neuj- IVepat. *n\ she euEtem ahote of the k*ke^ Westwards lo the steep 

eABterti (aw yf Frapat ia a smuJ] miirkei centre, freguently visited by per>pjo ftwrn 

Samosin who cross the lake in Larife cATvot'^- 
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have transported has* built up an extejiaive aUuvkl plain 
eniging about 30 km. (ao miles) m width. It is on the fertile soib 
the volcanic and alluvial deposits, mostly at elevations of below 
>50 ft,)p that the economically important 'plantation area^ 
{cuunm^gebied} of eastern Sumatra has been developed (Figa. 33 
and 35)- 

The greater part of the volcanic rocks of the Batak Highlands b 
of a rather acid character which is not very common in the East Indies 
as a whole. I'he parent rock from which the debris is derived is 
described as hparitC;, the chemical composition of which is not unlike 
that of granite. Only the recent effusiva emanating from the two 
dormant cones in the north are of the more normal intermediate or 
basic character—a fact which, through its influence on the resultant 
soils, has a ^ital controlling influciiee over the distribution of the 
tobacco plantations of the Medan region (see vol. II, ch. VI and 
35)- widespread distribution of acid volcanic cinders of a 
rather spongy character has an important influence on the natural 
vegetation and agricrulture of the Eatak plateau. Only the high rims 
of non-voicanic rocksi such as the Pat Pak range* are jungle-clad. 
For the rest die vegetation is a rather drj' savanna* almost semJ-arid 


Fij^. 36. The of the Sa&iigai AsdiMii 

South-^reflfWfljrl view Up the SoenEiJ AMhnn TiUky, in tlic hy whkh It 

dracefidfl fmm the level of Toba late to the fCtOfttiJ plain. On the is the 
tiiunpoEiaiihiiriniHU waterfall. 
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ill appeiuraiice, with giajit fems and uliAig-^Iang, a tall tmi^e grass. 
Much of thu area may formerly have been forested^ but the porosity 
of the soilj the relatively light rainfall and the evaporating power of 
the strong winds which sweep across tile plateau matce the re¬ 
generation of forest far more difficult here than in most other 
areas of Sumatra. 

The central feature o? the whole Batak country is lake Toba 
(Toba-meer). w hich has a water surface of over 1,300 sq. km, and a 
length of 85 km. (50 miles). Lying at an altitude of just over 900 m- 
(f. 3,000 ft,) above sea levels it is almost completely surrounded by 
wTill-like scarps up to 600 m. (a.ooo ft.) in height (Plate 11 and Fig. 34). 
Innumerable silt-kden streams flow down these walls into the lake; 
they^ have built yp a nsimw belt of imgable alluvial Lmd which can 
be used for rice-growdng. Only in the south-eastern comer is there 
any outlet. The Soengai Asahanp almost immediately after leaving 
the lake, plunges through deep gorges for about 30 km., traversing in 
its torrential course two of the most spectacular waterfalls in Sumatra, 
one of which is 135 m. (443 ft.) high (Fig. 36). 

In the middle of the lake is a large peninsula* Samosir by name, 
covering over joo sq, km. It is connected to the mainland on the 
north-w'eat by a low and floodable Lirhnrus only 20Q m, (215 yd.) 
wide, but is actually converted into an island by an artificial channel 
cut through the isthmus. The maximum elevation on Samosir is 
1*685 and the relief is asymmetrical^ tvith a steep drop 

on the east and a more gentle dope to the w^est (Plate iz). 

Thf T^^p^naeh and Pdilang IJigktands (Figs, 37 iind 38). 

ITic last southerly outpost of the Batak volcanic plateau is 
Boealboeaii (t ,3i9 m.) a dormant volcano wdth solfataras and mud- 
wells on its hanks. For the next 400 km. {250 miles) die mountains 
of Sumatra^ trending nw-se and known generally as Eoekit Barisan, 
take on a quite different aspect. The main characteristics may he 
summarized aa follows: 

(i) The mountain \xlt varies in w-idth from under 40 km. (25 miles) 
at the northern end to about 80 km. (50 mile^) in the centre. 

(ii) ITicre Ls a more marked tendency in this region than in the rest 
of the Sumatran backbone for two ranges to be separated by a hne of 
tectonic depressions. There are five such elongated valleys* with 
damp, swampy or psirtiaUy lake-filled bottoms; aU are drainrf either 
westwards or eastwards by streams which break through the border 
ranges in gorges. 
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(iii) In generalk except at die northern end. the wesLcrn range is 

composed of recent vuloanic material, and is croivned at internals by 
active or dormant cones vvhkh rise to summit levels of well over 
2,000 m. (6,500 ft,). The eastern mnge^ on die odier bmd, is for the 
most part composed of Carbo-Permian schists^ slates and limestones, 
as in the moimtains of Atjch, Elevations of over 2,000 m. are rare 
except for an occasional volcanic cone, • * ^ 

(iv) nie iveatem flanks of tlie highlands, moi* exposed to the 
westerly monsoon and composed of less resistant voleanic rocks, 
present a steep, highly dissected and jungle-clad face to the ocean; 
there are swampy coaistal plains at intervals, separated by cliffs and 
headlands formed of harder rocks, such as the andesites winch form a 
magnificent stretch of coastal scener>^ south of Fadang, 

(v) The eastern flanks," made for the most part of folded Carbo- 
Permian rocks, descend more gently, but there are several subsidiary 
ridges, following the main nw^e trend, formed by outcrops of the 
harder formations, amongst which ere certain beds of Lower Tertiary' 
age, and several depressions, notably the basin of the Batang Oembilin 
wdtich contains Sumatrans chief coal held- 

The belt of country which intcr\x-nes between the Hatak plateau 
and the main mass of the Padang Highlands (Padangsehe Boven- 
landen] forms the ' waist^ of Sumatra’s highland trunk* The great 
breadth of the Batak plateau and its non-volcanic rim is suddenly 
reduced, about latitude 1'30' N, and Boekit Barisan begins as two 
low and narrow ranges of Carbu-Permian rocks. At its narrowest 
point the width of the highland between the 200 m. (656 ft.) contours 
on either side is only 30 km. {20 nulcs)p and it h possible to cross from 
the west coast plain to the Baroemoen lowland, tlirough Padang- 
aidimpcKan, without rising much above boo m, (s,ooo ft.). The two 
ranges increase in height and width to the south, enclosing between 
them a long, narrow, flat-bottomed trough, 75 km. long and less than 
10 km. wide, the floor of which is little more than 200 m. above sea 
level. 1 he northern two-thirds of the trough is traversed by the 
Batang .Angkola; the town of Padangsidimpocan lies at its not^em 
end. The southern secrioti forms part of the valley of the Batang 
Gadis, which after being joined by the Angkola turns sliarply west¬ 
wards and breaks through the westem range in an impressive gorge^ 
descending thence across the folds of Lower Tertiary rocks to the 
narrow belt of coastal s^vamp, w*here it ig navigable for some 30 km. 
(20 miles) from the sea. 

Beyond the southern end of the Angkola—Gadis trough the western 
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range becomes volcanicj and the sharp cent of Sorikmarapi rises tu 
^,145 m. (6p&90 The Gadis valley condniiea south-eastwardfl in a 
less trough-like form, and eventually a col not much over 500 m* 
leads the main highland road across to the next longitudiiiaJ furrow, 



Fig- 37h Sumatra' the nmuDtains 
SimpliEcd gvoloRicsJ map, showing tnountoiD ranges aiid jnii'laitd swampi. 
Fdr ftdUrccS mc Fig. zrj. 
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that which conmias the Batang Soempoer, one of the headatreains of 
the i^at Rokan river. The Soempoer trough is 6o kra. long, and 
narrower than the Angkola-^adia depression, but it lies at roughly 
the same altitude, 200-350 m. Like the Gadk, the Soempocr breaks 
through one of the border ranges, but in this case the direction Lj 
eastwards to the Soengai Kokan Kiri, booth of the Socinpoer trough. 
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at the southern end of which lies the town of Loeboeksikaping, the 
volcanic rocks sprawl right across the highlands, from the el^an 
regular cone of Goenoeng Talakmaii, 1,912 m —the ‘Mount 
of the early Portuguese navigatorB—on the west to the extinct mass 
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of G. Atnas, 2,271 m., on the east. The highland road, however, 
threads a fairly easy way southwaniB, following headstreams of the 
Batang Masang, to the upland basin of Fort de Kodt, which lies just 
over 900 m- (3,000 ft,) above sea level and is doored by Quatcmaiy 
sediments (Plate 15}, Another somewhat similar basin, at a lower 
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kvel—about 500 qi.— lies to the east of Fort de Kock ; Pajakoemboeh 
is its centre* 

South of th<^ two basins the volcanic rocks again spread right 
across the highlands and there is an impressive array of volcanic 
phenomena. In the west is lake Manindjan, 100 aq. km. in area, 
occupying all that rem ains of an enormous crater. It is almost sur¬ 
rounded by vertical 4-an3*but the western rim is broken* allowing 
the water to drain by the Batang Antokan to the Indian Ocean 
(Plate 16)* Then there are the t\^in cones of Singgalang and Tandikal, 
the latter still active. Further east is the huge truncated cone of 
Marapi (the name* which is a common one^ means * angry fire’) 
reaching nearly 2,900 m. (9*500 ft.) with a crater 500 m* (550 yd,) 
in diameter and numerous fumaroks on its fknks. Finally, there is the 
extinct cone of G. Malintang, rising to 2^262 m. (7^415 ft.), 

ITie highland road, accompamed by a railway, makes its way 
southwards from Fort dc Kock over the 1,100 m, (3*600 ft,) col 
between the Tandikat and Marapi volcinoes, and at Padangpandjang 
long pbin') both road and railway fork. One brunch of each turns 
westw'ards to pass through the ^ Anaikloof \ 3 deep and sinuous gorge 
cut into relatively soft volcanic debris by the Batang Anal (Pbte 14); 
the route then turns south to descend to the coastal plain and the port 
of Padang. The other branch strikes south-eastwards and descends 
rapidly to the next longitudinal trough, the Singkamk-Sobk 
depression. In the bottom of this trough, at 362 m. {r,r8o fL) above 
the seat b lake Singkarak, an elongated oval, 21 km. (12^ miles) long 
with a maximum width of 7^7 km. (5 mdes}. The banks of its longer 
sides rise steeply, scarcely leaving room for road and railway* The 
effluent of the lake is Batang OembilLn, which breaks through the 
bounding wall on the nurth-eastem side and subsequently fiow^s 
south-eastwards to the Tertkiy^ basin in which lies the coalfield of 
Sa^vahloento. Lake Singkarak is the shrunken remnant of a much 
longer (though veiy^ little wider) body of water which formerly 
extended south-eastwards to the region of Solok. The Solok plain is 
now drained northwards to lake Singkarak by a streani which 
originates in Danau di-baroeh, a small lake lying in a Suited trough 
at the foot of the Talang volcano, about 1,462 m. above sea level- 

A low col at about 1,550 m. (5,050 ft.) separates Danau di-barOeh 
(*lower lake") from Danau di-atas (‘upper or summit lake^), which 
li^ at the northern en d of the last longitudinal trough of the Padang 
Highlands, with the ftmaU town of iUahanpandjang near its low 
eastern shore (Akhanpandiang=‘bog, dried-up river bed*), Danau 
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Plare 14 . near Pa-dingivundjana 

The gorge of thti Anai ia cxesvatiMj in soft votc44iic debris {ct Plate It csuxica thv 
main jnai\ imd milTray frcKTii Fort de Kock TO Padao^ (stie Fig. 56 ). 
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di-atas uwes its origin to the seciimulation of volcanJc dcbrie, a low 
mound of which separates its southern shore from the source of the 
Batang Hari, a stream which Hows south-eastwards lor ^5 km. before 
breaking through the eastern ran^ and descending to the Jowlands 
to become one of die greatest rivm of eastern Sumatra, SeveraJ 
mposing but cj^tinct volcanic peaks rise on the western side of the 
B Han v^Jey, such as G, Rasam (2.585 m.f and G. PanttiCjamim 
(2.690 m.). completely dwarfing the eastern range, wliieh sinka and 
disappe^ entirely at about latitude i" 35's, beyond which point 
the Carbo-Pemiian schists and slates cease to pky any significant part 
in the structure of the mountain backbone, and the young volcanic 
rocks almost completely dominate the relief. West of the lakes and of 
the Batang Hari valley tlic ^vKtem range, for about 70 km., drops not 
to a coastal plain but to foothills wliich run out to sea in a rocky coast 
of capes and bays, most imposing in the 40 km. south of Padang, 
where they are formed of Tertiary andesites. 

TVie vokamc k^kUmds of southern Sumatra (Pigs. 39-42) 

Immediately to the south of the line^Iearlv marked by thu valley 
of the Batang Liki, a tributary of the B, Hari—along which the 
Carbo-Pennian rocks disappear from riew. rises the great volcano of 
Kcrintji. called by the Dutch Piek van Indrapoera. The native name 
means ‘home of the gods’ or 'celestial abode’ and is most appropriate 
for a 3,800 m. (12470 ft.) summit which is the highest point in 
Sumatra. Its height and the continuous activity within its 300 m.-deep 
crater render its upper part the most naked of all the Sumatran 
TOlcanoes. With two extinct satellites—Gocnoeng Patahsarabilan 
(2,591 m.) on the west, and G. Toedjoeh (2,604 in-) which has a large 
crater lake, on the east, it sits astride the highland a.\is, creating a 
large vacant space in the patterns of settlement and comiAunicatio^ 
and forming a fitting introduction to the mountains of southern 
Sumatra. 

These mountains extend over a distance of more than 600 km. 
(370 miles), with a wHdth vaiying from about 85 km. (50 miles) in the 
north to about 35 (20 miles) in the region north of lake Ranau. 

Th^ differ from Ae three previously described regions in consisting 
mainly of volcanic rocks, which form, however, not a plateau as 
around lake Toba, but two parallel ranges, fluctuating in height and 
width and separated by a discontinuous line of small depressions and 
v-aUcys. The main highland ranges are almost entirely composed of 
recent volcanic ejectamenta, with some active and many ertlnct cones, 
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or of somewhat older aDdesitic rocts of Tertiary age; byt occasional 
granite bosses protrude from beneatb the volcanic debris, and in the 
area south-east of Bcnkoelen the western range b for a time composed 
of granite and Palaeozoic rocks. The eastern flanks of the moimtains 
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are more complex: in their structure and morphology in the Resi¬ 
dencies of Djambi and Palemhang than elsewhere; in the north is a 
hr^ area of old rocks which have suffered considerable thrusting, 
and further south, sharply-folded Triassic and Cretaceous roefes play 
a major part in the relief, as in the Garba- and Goemai-geber^, 

At the southern foot of Kerin ^i the longitudinal valley reappears, 
followed by the Soeng^ Siodak, which flows into lake Kerintji! 
The plain is studded with rice-flelds, bamboo thickets and woods. 
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and there are numerous vilJages^of which the chief js Soengaipenoeb, 
which La linked to the coast bv a road ni nniri j> across the western 
range at about 1,300 m. (4,000 fit.). The lake (the native name for 
which is Danau Gadang) lies at 783 m. (2,570 ft.) above sea level. 
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Both raogies which overlook the plain arc volcaniCj though devoid of 
recent cones. The western range is comparatively narrow, and drops 
in a steep and intiit^ately dissected slope to one of the few broad 
coas^ plains of w-estem Sumatra^ about ^5 km. wide, camposed of 
alluvium and extending seawards in the ^amphibious^ mangrove- 
fringed headland of Oedjoeng Tandjoeng {in Dutch, Hock van 
Indrapoera). Fhe eastern range is mueh broader, and the eastward 
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dcSMnt Ls interrupted by several pea^ (e.g. G. Roentjlng^ 1,835 ^n., 
and Bockit Temiang, 1,754 ™-) rising to between 1,700 m. and 
Tj^oo m. and formed of Carbo-Pennian volcanic rocks, llie latter, 
which greatly resemble the Pahang Volcanic Series of Malaya, and 
with which are associated considerable bodies of granite, especially 
on the eastern side, rest nearly horizontally on the almost verticaJiy 
upturned edges of Triessic^rodLS, and must thus clearly have been 
thrust from somewhere, perhaps even from Malaya during the late 
Cretaceous period of intensive earth-movements, 

^Ihe outlet of lake Kerm^t—the Batang Mcrangin, a large tribu¬ 
tary of the B. Hari"--flowB south-eastwards and then eastwards, 
round the soudiem end uf this thrust mass, mating a coiiaidcnihlc 
breach in the continuity of the eastern range. South of lake Kerintji 
volcanic cones—including the dormant G. Koenjit (3,151 m.)—again 
intemipt the valley, which however soon reappears in a trough about 
45 km, (30 miles) long, and 900-1,500 m_ (3,000-5,000 ft.) above sea 
lev'el, formed by certain hcadstreams of the Air Dikit, This trough 
lies between a granite ridge on the west and an imposing array of 
volcanic cones on the east, including the active G, Soembing 
(z.508 m,) and the extinct G, Masoerai (3t93S m.). Then once more 
the recent volcanic debris obliterates the valley, v^dtb G. Gedang 
(2,446 m.) dominating the mountain belt. Beyond here, however, the 
structure becomes more complex, and a longitudinal valley, followed 
by several streams in turn, is traceable for some 170 km, (100 miles) 
as far as the volcano Detnpo, The eastern range for some distance is 
made of Tertiary andesite; it carries a number of peats rising to over 
2,000 m., including G. Seblat The western range^ which 

contains the most important gold-bearing localities in Sumatra is 
Iow(rr and is breached by the Air Ketaoen, which occupies a trough 
35 km. in length, Oie lowest part of which is a dried-up late basin 
around Mouaraaman, Uttle more than 350 m. above sea leveL 
The highland road which starts at Mouaraiinian climbs over a col 
in tlie longiuidinal valley, at the eastern foot of the volcano Boekit 
Daoen, and drops to the headwaters of rhe great Air Moesi, which 
occupies the vallej^ for some 50 fcm., during w-hich it falls fmm about 
1,000 m_ to under 300 m. Thus part of the valley is not a steep-sided, 
flat-bottomed trough like its counterparts el^where; it is broad^ 
shaBow and w'ilh gently sloping sides, and the ranges which border 
it are comparatively low, the volcano Boekit Kaba (1.938 m.), on the 
e-^t, being the only summit to rise much above t^ooo m. From 
Kepahiang (alt_ 517 m.) the road to Eenkoelen, on the west coast, 
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rises to no more than 750 hl (2,460 ft.) (Plate 26). The western rangc^ 
id fatii, almost ceasea to exist, for soft Upper Teriiuy $odiineiitSj 
which form the western flanks of the mountaim aU dotYn the 
Benkoelen district, here almost reach the longitudinal valley* South 
of Kcpaliiang a strong w'estem range resumes, with summits 1,500- 
ii,6oo fonned at first of andesite and then of Carbo-Permian 
rocks and granite. The enormous erosion of^the Air Moeai and its 
many tributaries has almost deatnoyeJ whatever may once have 
existed of an eastern range, however^ and the river has also carved 
its way through an important offshoot of the Barisan mountamSp the 
Gciemai-gebergte, This rangCp the summit Icvd of ^vhich is 1,^300- 
1,700 m*, has a steep and highly dissected northeastward slope, an 
escarpment of Cretaceous and Lower Tertiary' volcanic sediments 
(tufFa), and a gentler though still undubting southerly dip slope 
which drops to the Moesi^ to its tiihutaiy the Air Lintang and to the 
.4ir Selangis, a tributary of tlie Air Lematang. 

The upper Moqsi valley is continued southwarda by its tiibutaiy 
the Air Keroh+ which rises at the foot of a volcanic roass which 
includes G. Dempo (3^159 mn). For some distance soulh-eastwards 
there is only one main volcanic range, with a string of extinct cones, 
trending fse and rising to well over 2,000 m. (G. Patah, 2*817 
The western flanks are made of Pabco2oic nocks and granite, with 
Upper Tertiary sedimente at lower levels dropping down to the 
narrow and alluvial coastal plain. The eastern flanks are broader, 
owing to tlie existence of a number of volcanic cones situated, as it 
w'ere, off the mi^in line. ‘ITie trend of this volcanic range is slightly 
inland^ and the next range has a more westerly position and a more 
normal nW-hSE direction. It is all volcanic, with a number of extinct 
cones rising to over East of it lies a further portion of the 

longitudinal \TilIcy, utilized by two headstreaius of the Wai Sibboeng, 
a tributary of the Air Komering, which meet in the middle at about 
400 m. and break through the low eastern range, w'hich is here not 
a range at all, but just hills rising to between 700 m. and i^ooo m. 
At the southern end of this section of the longitudinal valley is lake 
Ranau* the last of the mountain bkes of Sumatra. It lies at 540 no. 
(1,770 ft.) above Sd level, and is over 100 sq. km. in area. It probably 
occupies the site of a huge crater; there ere steep volcanic walls on 
the wqat, and the large extinct cone of G. Seminoeng on the south. 
The w^ater is warm In pbecs owing to the existence of hot springs. 
The outflowing stream, on the northern side, flows across a flat 
expanse of volcanic tuff. 
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The hilb which lie east of this section of the JongitudimI valley 
drop eastwards in a great embaynieiit excavated in the mountams by 
the Air Komenog and its tributaries irom young and soft volcanic 
sediments. In the middle of this embaynient, just north of the plain 
of Moearadoea, rise Boekit Garba and other bills, reaching nearly 
800 nti These hills are a complex group with a general nw—se 
orientation, largely composed of granite flanked by folded Triassic 
vulcanic rocks. * 

About la km, south-east of lake Ranau, a col at about goo m. 
leads to the last section of the longitudinal vallcv, occupied by the 
Wai Semangka, which flows into Semangka bay. The valley consists 
of three plains of tectonic origin, at successively lower levels, separated 
by narrower and steeper sections. The Liwa hoogvlakte (plateau) in 
the north lies at 800-^ m,, the Soeoh vlakte (plain) in the centre, at 
about 250 m., and a tiiangi^r lowland at the head of the bay is little 
above sea level. These plains are all well populated, but the Liwa, 
highest and best drained, has the greatest number of villages. The 
western side of the valley, especially from the Soeoh plain southwards, 
is strongly faulted, as is evidcaiced by its straightness and steepness 
(it averages i in 3). Lavas derived from fissure eruptions are known 
to exist, and the Pematang Bata eruption of 1933, ^ Soeoh plain, 
was a catastrophe of similar nature, being an outpouring of hot mud 
from a series of aligned expIosion-vents (Fig. 43), 



4.J. Tbe FmuTang Bati voicamc mud cniptioDi 

In JllJy a vkileilt eurtfaqtiHifr Wui by aplmdOIU anH 31]. 

poiiring of boilmjr mud. The esptwiQru were hwd in ■weairm Java, Mid pome 
35 sq. kin. of a hilherto fertiJe plain Were- cc%'errd with mud which did iromcnac 
domo^ to forests, ^rivAtied limd and vitEa(E»- The SwKjh plain it a faidt-boundcd 
trough, and luoVcrneDts along a fault may hmve allowed rivat tQ pefietmte 

die heated lay«n of mck beneath, » pn^ittting the e^plcnloni. 

Dmwu from a photogiiph t^lkm before t±ic Ktiv-ity had died down, thnwing fteam 
clouds 9til! TiaEng. 
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The wesEerfl rangej kno™ in the,north by the usual name of 
Barisan and further souths in the Beiikoelen pNenlnsulap as Pematang 
Sawahp is composed mainly of andesitic rticks, with a fringe of Upper 
Tertiaj^^ sediments along the coastal belt and a granite boss at the 
root of the peninsula. The eastern range—known as Rebang-gebergte 
—is wider and more broken, and is studded with extinct cones, of 
which the highest are G. Besagi (2*23^ ra.) in the norths and G. 
Tanggamo^ {a.roz m.) in the south. CTverIcx>king the head of 
Semangka bay^ Tbi& range continues through the western part of 
the Semangka peninsula. Its eastern flanks are varied and complex. 
A belt of structurally disturbed country lies immediately east of the 
range. In the north, there is the Gedongsoerian depression—so named 
after its principal village—a tectonic trough at about 800-900 m. 
altitude. Further south, at a much lower level and occupying a broad 
embayment open to the east, is the Wailima vlakte, a swampy alluvial 
plain about 100 HL above aea level, crossed by tributaries of the Wai 
Sekampoeng. Finally, a zone along which considerable thrusting 
from the north-east has taken place extends from the western side of 
the Wailima plain to Ratal bay. 

Fast of this zone of disturbance ane more highlands: m the north 
there are several extinct volcanoes, mcluding Tangkit Tcbak 
(2.115 f further south IS the granite mass of the Hodoewaisamang- 
gebergte, w^hite beyond the Wailima plain are two more extinct cones, 
G. Betoeng (1,256 m.) and C* Ratai (1,63^ m,)* overlooking 
Lampoeng bay. Further outpusts of both the main volcanic range 
and its eastern extension are to be found—of the former in Krakatau, 
in the middle of Soenda strait, and of the latter in G, Radjabasa. a 
solitary double-peaked mass which rises in the south-eastern 
extremity of the island. 

B. The Hills anp Plains of Easttehn Sumatra 

More than one-half of Sumatra lies east of the Baiisan mountains, 
at an devatioti of less than loo m, (330 ft.) above the sea {Fig, 29), 
This vast plain is of i.-anable width. On the eastern flanks of the A^eh 
and Batak mountains it atierages 10-30 tm. South of the lower Asahan 
river, however, it broadens considerably, reaching a niasunum width 
of some 250 km, (150 miles) in Palembang Residency. In a general 
way three t\-pes of country may be distinguished, occurring in parallel, 
though not even and continuous, belts. 

The western belt compriaes the eastern foothills of the Barisan 
ranges and the undulating hiU-oountiy which spreads east thetcof. 
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A large part of this area b uoderlain by gently folded Upper Tertbry 
rocks, in which coal and oil are of not infrequent occurrence. 
Occasionally, as in the Tigapoeloeh-geber^c, older rocks^in this 
case Triassic—come to the surfece, forming, by reason of their 
greater resistance to erosion, areas of sharper relief. In the south, 
volcanic debris has largely obliterated the pre-existing relief and 

structure. * * . 

The remainder of the area comprises the real plain, built up of 
recent alluvium derived from the rapid erosion of the volcanic high¬ 
lands and oiv'erlying, for the moat part, the underground continuation 
of the belt of Upper Tertiary folds. The area is not much above 
level and is almost devoid of relief, but such minor differences in 
elevation as do exist enable a two-fold division of the landscape to be 
made, the ‘dry* areas, of relatively small extent, and the vast region 
of swampy jungle which ends in a coastal belt of mangroves. The 
former lie furthest inland, and generally on the interfluves between 
the major rivers; the latter extends inwards from the coast, and 
commanly stretches unbroken for distances up to iQO km., and even 
further in the neighbourhood of the great rTvers. The rivers, heavily 
hdeo with mud, decaying vegetation and evisn tree-trunka, meander 
interminably, and their courses are eonstandy changing. Abandoned 
channels, known aa 'troessan', develop thick masss of aquatic 
vegetation until a great flood fills them again. In the rainy season 
hundreds of square miles are inundated, and an area extending 
perhaps ao km. (i2 miles) inland from the coast is ‘amphibious’, 
being swamped by the tides twice daily. All the rivers have large 
mouths, often deltaic and obstructed by flhifting mud-banlta, Betw-een 
the main channtJs is an inextricable network of waterways and false 
arms (‘soengai mati’=dead rivers) meandering aimlessly. 

ITu-ough these swampy jungles the rivers form the only means of 
eommunTcatioo. Many of them are navigable for scores of kilometres 
for sea-going vessels, and for native craft for several hundred kilo¬ 
metres, up to the Barban mountains. Their courses are punctuated at 
long intervals by native vnllagcs. built on piles or consisting of boats 
smciiored to the muddy banks, and with cultivated clearings bclund 
them (Plates i8 and aa). It is only on the higher and drier western 
edge of the swamp-forest that movement on land becomes relatively 
easy: roads and an occasional railway have a general nwse trend, 

linking the heads of rh er navigation. 

The comparatively narrow fringe of Upper Tertiary rocks m 
Atjch— oil-bearing in the area behind Langsa and Aroe bays— and 
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the narrow alluvial plains of Atjeh and the ^pbmtatioQ area ^ havt 
already been briefly described. The reTnainder of the lowland area 
falls into four sections, each differing slightly from the others. 

(i) From the Soengai Asahan to the Soengai Indeiagiri: a broad 
swampy plain, averaging 150 km. (100 miles) wide, with numerous 
*dry* areas^ backed by Upper Tertiary hills, 

(ii) Frogi the S. Inderagki to the Batang Ilari (Djambi): the 
alluvial pl^ is much reduced, to a muiimum of 40 km. (35 mil^), 
by a considerable area of hill-country, largely composed of Upper 
Tertiary rocks but with the Triassic Tigapodoeh-gebergte forming 
the central and highest part {reaching 700 m.). 

{iii) From the Batang Hari to the Air Moesi fPalembang): the 
swampy alluvial belt remains restricted to about 75 km. in width, 
and is backed by a bw and gently undulating area of Upper Tertiary 
rocks, in the folds of which oecura the Palembang-Djambi oilfield. 

(iv) From the Air Moesi to the Soenda strait: the aUuvkl plain 
decreases in width from about ijo km. to under 10 km,, but behind 
It lies a vast expanse of low and undulating terrain built up of volcanic 
sediments, with several areas of Upper Tertiary rocks containing 
coal and oil. 


(i) Asahffn fo Somgai Ind^agtri 

The cultivated and almost swfampicss alluvial plain of the \planta- 
tion area^ broadens suddenly, beyond the Soengai Asahan, from 
30 km. (20 miles) to between 50 and 60 km. in width, and about 
ttt o-thirds of this width is occupied by swampy jungle, which occura 
especially around the lower courees of the rivers Koealo, Bib and 
Baroemoen. The inner edge of the plain is drier, and here, in a bell 
some 20 km. wide, and 20-60 m- (65-195 ft.) above sea level, are 
concentrated plantations and people, with a road and railway. This 
belt, passing through Ranlauparapat on the S. Bib and ending at 
Kotapmang on the Baroemoen, is a southward extension of the 
main "plantation arca^ (Plate 17). Behind it, a region of dissected 
hilb, carved from Lower Tertiary and Triassic rocksp leads to the 
mountainous south-eastern rim of the Batak highland. 

A line drawn from Kotapinang to Goenoengtoea, 65 km, to the 
south-w cat, marks roughly the southern edge of these foothills^ along 
the course of the Batang GaJoga, a tributary of the BamemoctL 
South of thb line the eastern Sumatran lowbud broadens to twice 
its previous width, partly through the westward recession of the 
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mountainous zone and paitljs through the extension of the muddy 
sv^'amp-forest into the Malicca strait. 

*Vht alluvial zone averages 150 km. (r. -95 miles) in widtli, and by 
far the greater part of it is swamp-foresL It is continned eastwards in 
a series of flat* jungle covered and mangrove-fringed islands^ T.vhieh 
are separated from the mainland by channels a few Idlonietres wide. 
There is an interrupted belt of ‘ dry ^ allMviuEt on the west, and several 
" inlands \ floored by Upper Tertiary rocka and rising in places to 
about 100 m., within the main s%vainp area. Such * islands^ nCCiir to 
the north and south-east of Pakanbaroe, on the Soengai Siak, and in 
a long NW-SE belt between the Kampar and Indcragiri rivers. The 
Soengai Siak is one of the few large and navigable rivers of Sumatra 
which does not rise in the Barisan mountains. With its tributaries 
the S. Tapoengkiri and S, Tapoeng-kanan, it lakes its source in the 
belt of Upper Tertiary rocks west of the alluvial plain, at an elevation 
of less than 100 m. above the sea. One of its lower tributaries, the 
S. Siak-ketjiE^ is peculiar for the string of * broads* (called tasik) along 
its course. These are shallow'water-filled depressions of variable 
covered w'ith aquatic vegetation and bordered by reeds and an 
impenetrable^ muddy jungle; they have a fauna of fish, otters and 
crocodiles. 

The Siak itself is naviable for sea-going vessels below Pakanbaitic; 
the other major waterway in this region is the Indcragin (or 
Koeantan)* which i$ navigable below Taloek. Taloek lies in the centre 
of the island, 230 km. {14a miles) from the sea in a straight line (and 
320 km.—200 miles by river), yet its altitude is no more than tz m. 
(73 ft.). The other large rivers and many of thdr tributaries are 
navigable for small native craft only. 

The western foothill belt betwEen the Baroemoen and the 
Indemgiri is of v'ariable width, averaging about 5a km. The northern¬ 
most section, comprising the basin of the S, BarDonocn, is of low 
relief and from 50-500 m. in cicvatian; it is floored by Tertbry rocks 
and is peculiar in having a vegetation cover of savanna type. Further 
south, the foothill belt b characterized by paraPd ridges or hilly zonesi 
oriented nw-se. The ridges are due partly to folding and partly to the 
differential erosion of hard and soft beds of rock- they are formed 
sometimes by Lower Terhary' beds, sometimes by Carbo-Permian 
rocks with small granite cores. Between the S. Kampar-kiri and the 
S, Inderagiri the hilly zone b wider* and consists of a higher western 
belt of Carbo-Permian sandstones, with summit levels of over 500 m,* 
a lower central belt of volcanic tuff, north-west of Taloek, rising to 
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just over roo m., and separated f^q^l the eastern belt of Upper 
Tertiaiy hilla by an alluvial depiession. Tlic Tertiary hi Ik reach 
197 m, Ln BcKJdt Sitoegal. 
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(ii) Soet^ai iTideragiti lo Bcitang Hari 

Bchvecn the lower coui^e of the loderagiri and the mouths uf the 
Batang Hari the coastal lowland, which is almost entirely covered 
by HWBmp-forest, is reduced to between 40 and 80 kin. in width. 
Extending in a NW-^E direction for over 200 km. (125 miles) from 
Taloek, on the Inderagiri, to the neighbourhood of Djambi, on the 
Ilari, is a belt of hiU-country, about 50 km, wide, with the middle 
cotitse of the Batang Hari on its western edge. Much of the surface 
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So knL by 30 km., of intricately dissected hllb of greater clevadon, 
reaching a maximum altitude of just over 700 tn. This region is known 
as the TigapoclcMih-gebergte {‘thirty hills*}; it is compcksad of 
sharply-folded shales of Tiiassic age, with an mtrusjon of granite 
forming the rounded eminence of Boddt Rinting (yog m.—-:£^zg6 fL) 
near the southern end. Two isolated outposts frf these TriassJe hills 
are Boekit Liniau (492 m.) to the north-west, and Boekit Bakar 
(437 m,) to the south-ea^ 
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is composed of gently folded IJpper Tertiary strata, with elevations 
fluctuating aioiind 100 m. and some slightly higher areas in the 
north-westt but in the centre is a roughly rcetanguiar tract, about 
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. P'lT' 4^- Sumatra! PaJ«mba^g n^km and ^ebi 
Smiplifi^ ^logical rmp^ ^qwjoji lawl&nd rwampa. 

For Kkurcca see Fig. 24. 

Merangjn, which rises far away to the west in lake Kerinrii also 
flow^ across a low (30-50 m.), flat and somewhat marshy plain, floored 
by anniUr volcainc tuff. The Temberi is navigable below SaroWocn 
and the Merangin belpw Pamenang. “ 
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The MeraDgiiLj Tembefii and Hari rivers fomi three sides of a 
rectangle, the interior of which is a low pbin averaging 5 ck-ioo m.. 
and made of the same gentry folded Upper Tertiary rocks as occur 
in the area north of the Hari^ To make the siniiLirity more complete, 
an inlier of Tdassic rocks forms a small group of hills, the DoeabeJas- 
gebergte (^twelve hillson the southern side> rising to over 400 m. 
ITie Tcrtiarj" rocks spread westwards into thfe easternmost foothills 
of the mountains, and here, lying on the edges of the great thrust 
mass of granite, referred to above, are several small coal basins, as 
for e^cample at Rantaupandan (=^sercw-pine reach an the Batang 
BoengOp a tributary of the B. Tebo. 
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For ■ourrx? *ec Fig. 2 ^, 

(iii) Bating Hari £0 Air {and Ait Komtfjng) 

Betw'een Djambi and Palcmbang the sia^ampy bedt is roughlv 8o km* 
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m widths but it spreads further mland in the neighbourhood of the 
Air LoJang and Air Teloektenggodetig^ and especially along the Air 
Moeaij which carries a tongue of marshy land ^5 km. Avide far inland 
to Seknjoep over ^oo JuHh from the mouth of the river but still only 
9 m. above sea level- Behind the alluvial plain is a broad expanse of 
slightly higher ground, still densely forested but less liable to floods. 
'^ 1 ‘hts Vast area, extenlimg ^ack to the foothills of the mountains, 
comprises three types of country. In the cast, occupying the major 
part of die region, are gently undulating plains, with low, flat hilLs, 
underlain by folded Upper Tertiary rocks which contain oih In the 
west, on the edge of the Barisan foothills, are several more outcrops 
of Upper Tertiary strata, containing coal and some oil. In between, 
forming w^hat might almost be termed a ‘sub-Barisan depression’p is 
an area of soft vulcanic deposits — also in part of Upper Tertiary 
age—generally at a loivcr level than the eastern Tertiarv hills, and 
sometimes, around the larger rivers, so low as to be swampy. 

The main eastern Terbary outcrop is separated into four unequal 
parts by the i\ir Moesi and its tributaries the Air RaAvas and Air 
Lematang, The largest section is an donga ted triangle in shape, with 
its apex at Falcmtang and its base along the 'rembesi and Hari 
rii^ers from Sarotangoen to Djamhip about 130 km. (80 mllea). The 
aouth-eaiitcrn end of this area is a narrow^ interlluvc, averaging 
10—30 m. altitude, bchs'cen the Air Teloektenggoelang and the Air 
Moesii Above Sekajoe, on the Mocai, this low plateau broadens 
considerably, and the elevation increases to a maximum of 150 m. 
in an area of Hatdsb hills in tlie north- avcsL The whole area is under¬ 
lain by a great thickness of Upper Tertiary rocks, folded into 
andclinea and synclines trending roughly and at least a 

dozen of the anttclmes have been bored successfully for oil. 

The other three areas of oil-bearing Tertiary rocks lie south of 
this main arca^ The largest hes between: the big curve of the Moesi 
and the Air Leimtang. It b mostly 30-80 m. in altitude, but in the 
middle a smaller mlier of Triasde rocks makes the eminence of 
Boekit Pandapo (i59ra.—520 ft.). Another area li^ between the Moed 
and its tributaiy' the Air and the last and smallest is In the 

Praboemoelih region south of the i\ir Lematang. These three areas 
are also crossed by NW-^E folds which have yielded oil, and the 
Praboemoelih area has lignite as tvell. 

There are three main areas of Upper Tertiary rocka at the eastern 
foot of the mountains. The first extends in a fairly narroiv belt from 
the Tembed riAer, west of Sarolangocnp nearly to the Air Klinggi at 
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Loeboeklinggan. The Tertiary letrata dip eastwards from off the 
TnassJc rocks* which underlie them^ and tlicir western edge does not 
rbe much above 3oo m. 



Fig. 48 . The S^rrcla bilk 

One of 4 serira Gf aiiffiiliir [Kfllu of nndcaite pmjKtinH from tbc l^gnJIe^-b™T^g 
plAiu between th* L«mntaii£ and Enim rivers. 

DfAU'n itom b pbetognph^ 

The foothills on the north-eastern side of the Gocmai-gebergtc 
are encumbered with volcanic debris. The next area of Tertiai^? rocks 
is an economically important rc^on in the Lematang and Erum 
valleys, east of the Goemai range, focussing upon the towns of Lahat 
and Mocaiaenim. Here, in an area about 70 km. from east to west 
smd 30 km. from north to south, is located a valuable oU and coal 
field. I'he anticlines in which the oil occurs are here oriented almost 
east-west, having been influenced no doubt by the wnw-ese trend 
of the Goemai axis. East of T.ahat, between the l.ematang and Enim 
rivers,^ arc the Scrclo hills, a series of sharp andesite peaks, with 
summits of 6 oq m. or so, probably representing the necks or plugs 
of old volcanoes (Fig. 48}, The heat developed during the volcanic 
activity assoaated with these plugs has converted some of tlic lignite 
scams into coal of much higher calorific value. South of the Serelo hilla 
is the ruined volcano Isau Isau, vi'hich rears its broken cone to 
1,431 m, {4,600 ft.). 

A short distance to the south-east of the Lematang-Eoim area 
lies the Batoeradja Irasin, in the Air Ogan valley, at roughly 50—100 m. 
above sea level. Here the folds are W'nw—ese. 
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Thu Upp(!r Tcrtiar)' rocks of Lbest ia the provinces of Djambi 
and Pdembang attain a thickness of between 4,000 and 6,000 m. 
They may be summarized as follows (vdth tlic youngest at the top); 

Upper PeJcmbmig formntiriTi : vkJrBnic tuffe dtrpO^ltAd bj- ri.^*tr:s; 

Falerntwirn^ fontwitioai i^nUiiiins lignite and cual 

LomTX Pal cm b an R fomi^Ltinn ^ marine cinys and 
Gumsm (or stiiis : m^rlit and clays; 

B^tgcradja scrkcs * ; UiHl^CuFic. 

The succession demonatratca that the sag or geos^ncline in which die 
beds were kid down subsided at a slow rate^ so that sedimentation 
more than kept pace with it and it gradually filled up, the water 
becoming diallowei' until deltaic and estuarine swamps w^ere formedi 
the vegetation of which became converted into lignite. 

(iv) PideTnbaTig &jid ffe Air Komering to the rmth-eint utml 

Between Palembang and Tiangka Strait lies a huge area of almost 
uninhabited sw'amp-foreat, very little above sea-level; aside iVom the 
maul watensays it is almost uusurv^eyed. South of a Ujie jDiniug 
Palembang and Lucipara’-puntp at the southern end of the Strait, 
‘dry" patches^ floored by Upper Tertiary volcauic sediments, begin 
to appear^ and south of the Air Mesoedji the belt of alluvium and 
swamp narrows considerably, being reduced to a coastal strip 
averaging 10 km. in width with a series of tenracles spreading up the 
major rivers* the Air Toelangbawang, the Wai Sepoetih and its 
tributarieg, and the Wai Sekampoeng. 

In effect the swumpy area between Palembang and Bangka Strait 
is an island, for a continuous water channel links the Air Komering 
with the Soengai Loempoer* through a scries of swamp-Iakjcs, of 
which tlic largest ig Lebat Deling. Another simitar inieroonnecting 
channel lies further south, joining the Air Komering vk the Soengai 
Babatan and Air Padang to the great northerly bend of the Air 
Mc^oedjL 

The vast plain which extends inland from the coastal and riverine 
swamps to tlie foothUb of the Barisan mountains, occupying a large 
part of the Lampoeng province, h for the most part between 20 m. 
and m. above sea level, almost flat or very gendy undulating, and 
largely covered with virgin tropical rain forest or with die secondary 
growth {bloekm) that follows from cltaranoe and shifting cultivation. 
It ia underlain by a varitd series of Upper Tertiary and Quaternary 
rocks, consisting almost entirely of volcanic debris re-deposited by 
water — tuffs and pumice alternating with claya and mudstones. 
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Plate iS. KiiirKTraJja oti the Air Ognn 

BaewndjE h ahcnji 44 iMra-Lcvi?l jifitl jao km. fmm the sea- The river is rutvip^ble during the tvc&t inonstaon seaaan 

fur Vi-Pik't* iJjniiAdiiB 0-9 m. (3 The vieu' iS typical of many eaf the euatem Sumafran rtvere, with densely vegetated banks 
rtnd 'ansphibitiUS ^ dwellings strung out a]nnB vuch nidc uf the miviguble atream. For iDcalinn iwe Ftf!- 4^1* 





Mutt 1^. Oel^fiDitLic 

h iht, moBt port m i^utiii*tra. It !irt on a s^a »pJt at fhf niDuth hhI 

the Kiwdn^ Atjeh. Thetif re anchcrs^ m + to 5 fm. off tht piei^. In th^: centre h a road 
bnd^ CTDHiriK ih« n%cr; rm rh^ ripht anolher brJJgi, oirrieB ih^ Atjch fnilveay (Me 
f*]^. 51 and 5f;). 



nan* aa. Bdaiv^tri-Dolj 

The port of BeTi.™, on on isiai,^ M the mouth of ,he flclo«Hn fiver, k the otJtJvt for the 
p .nfticn arvii or ^rfdH^. I[ has b«™ rrv^ted out of the avt^,p> junHlc nhith 

(Iw IbrMfound in the Ofrtn quay (depth 7-51111.—16 ft,) on the 
not^em .,de of the „(™d; the ..eatem aide, in the LekBio^d. h.^ 
plj^htSy smaller deptb. puf lucaticm ace Ft|^, 3 ^ and $ 1 . 


i morr qiuvBi uith q 







RECEDMAL DESCRIPTION 


Ss 

Lignite is known to otx:Qr over lairge areas, especiaJJy In the region of 
the Air Mesoedji; in places there are several seams within 30 m. or 
40 m. frojn the surfece- In the south-west, in the basin of the Wai 
Sepoetih, just north of the Holocwaisamang granite hills, is a small 
coal basin. In the soiitb“east, between Swkadana and the lower 
Sekampoengj is an area of distinctly hillicr country, rising to over 
roo m. and in isolated hills to over ^00 i*. Thta region is undertain 
by a shed of basaldc iaAra, * 

The rivers of the Lampoeng plain arc for the most part slightly 
incised in the soft volcanic sediments, flowing in the dry season 
between baiiks 4-6 m. high. The wet season flooding spreads water 
and mud over wide areas, especially along the Air Mesoedji, providing 
a natural annual renewal of the top soiJ. Villages are scattered along 
the river banks. Towards the western edge of the plain b the stater- 
owned railmy line, running firom Oetsthaven and Teloekbctoeng, at 
the head of Lampoeng bay, tlirough Koetaboemi and Martapoeta 
to Batoeradja and PaJembang. 

COASl^S 

The physical history of Sumatra lias resulted in the development of 
several different types of coast, and there h naturally, owing to the 
asymmetric disposition of the mountain backbone^ a strong contrast 
between the western and eastern shores of the island. In general, 
however, it may be said that for the most pmt both coasts are growing. 
That the west coast b emergent is evidenced by frequent marine 
terraces and uplifted coral reefs; the land on this side is also in¬ 
creasing in extent in pkees by the accumulation of river-borne silt. 
I’he east coast, despite its tendenpy to sink in accordance with the 
regional tilting of the whole island, i$ also growing, rapidly in some 
parts, as a result of the seaward growth of mangrove-anchored 
mudbanks. 

For Convenience of description the coast, which totals some 
6,000 km. in lengthT may be divided into four unequal parts, the 
eastern and western coasts of cxjnssderable length, and the northern 
and southern sections much shorter: 

Northern Coast fKjiiiiiiBflpunt to Diurutfitpuiit) 

Eastmi Cottft; 

(j) W^tem ahore of Malacca ftlfiiE 
S(HjftJi-WcAi:cm ibotv of Chism. 

{iiij Wratem sKori! of the Java Bea 
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S&utbEm C-o«ai (SfK^dd strtit]!; 

(i) Lsjiipocng hay 
(is) SetDAn^ka bay 
Western Co€St: 

(i) ^^akke Hock-Beiikoeki] 


{ii) .^ELkoekrt—lndrapoem mads 
(di) Indntpwrrar-PiadiLtig 
(ly) Fadan^Airbsiifpa bay 
^ (v) Adboiilli 

(vi) BsjTDfa-'J^jxraion 
(¥ii) "TmcittDii—Sotaob 
Soraoh-Tjalan^ 
fia) X^>*l^(^-KolmlJptpuJlt 


Noaihehn coast (Kdnincsfunt to Diamantfdnt) 
northern coast of Sumatra, about 225 km. (440 miles) in length, 
IS vaned m aspect. The greatest contrast is bettteen precipitous cliffs 
crowned by dense forest, and sandy beaches backed now by marshy 

i^ons, now by low culti^'ated plains studded with native villages 
(kampoeng). ^ 


The main mountain backbone of the island ends in a high and 
rocky share which extends for 6 km. between the two promontories 
of Konmgspunt (Oedjoeng Radja) and Atjeh Hoofd (Oedioeng 
Masam Moeka or . 4 chin Head), The peninsula of which these two 
headlands form the comers rises rapidly to a height nf over 600 m. 
(c 2,000 ft.}, Between Atjch Hoofd and Pedropunt the longitudinal 
valley, here represented by the trough of the Kroeeng Alg'eh, runs 
out to ^ and the coast for 25 fcm. is low and sandy, with dunes 
backed by lagoons and marshes. There is a sand-spit at the mouth of 
the nver, wWch is navigable only by boats. Oeleellieue. the outport 
of Kewtaradja, has lost much of its importance since the development 
of Babang on PoeLm We. but it has a narrow-gauge railway which 
^ ta Koet^dja and thence tound the north-east coast to W 
bay (Plate 19). ‘ 

Pedropunt b a low headland; from here to Oedjoene Pidie a 
distMce of some 47 km. (29 miles), high ground. droppL norih- 
war^^m the volcamc mass of the Goudberg, again reaches the 

r Tt ^ the white limestone 

BatM Poetih. the sandstone diff of Batoe Kapal, and Ocdioene 
PidiS Itself, but inost of the section consists of sloping warded 

swampy stretch of any extent is on the 
west and south sidas of Krorfngradja bay 

E»tv.-,rdj of Og Pidie, the .here of tii Sigli plobi i. low ai>d 
fandr; o n:i„ow «wp of duni, wooded donee i booked by toottho 
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or by coconut groves^ but bet^d these is a miltiv'ated and densely 
peopled lowland. Sigli is a goveminent station and military post, on 
the Atjeh Tail’way, and the terminus of a road which runs right across 
the Atjeh mountains to Meukboh on the west coast. Eiilla of Tertiary 
rock reach the coast for a few kdomelres eastwards of Koeala Ndjong^ 
but the sandy beach then resumeiSt and is continuous^ backed by a 
narrow coastal plain along which n|ns tiie railway^ as far as 


Sumatra: Key ta coiat xnmpB 

infqiTnfltian in these mapa has been compiled fimn mfiny aourcrap mniflly the 
Eastern ArcMpelaga FUat, vob- ii ttnd tv (Lundon, 1954 and igs^h Malacca Strait 

Piioi (London, 1:934) t ^ ZeeAi e-ciq ^ederiandreh Oost-lM/Iii (Leidcflp 193a); 

ErLtiah Admiralty cham and Diltub fO^ngraphicaJ Rlttp 4 (oc^i^ u G 3 .G^^ 
scrica 41S4 and 4197)^ 
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Lhokseumawe, some 86 km, (50 mil iy^ further eaa-t. This long east- 
west stretch is little intemipted save by the low, sandy promontories 
of Oedjoeng Radja and Oedjaeng Peusangm, Numerous small 
streams enter tlic sea* but the only considerable river is the KroeSng 


Zenr fticiTY-jf JiiiiEfv 
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Sharw^i ^tivp mai' 

Ifdcniionfli ciiffi * 
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Fjgi 50i Legtod fat Sumatra coast tui^M 

JVblif^ — ThiJ ■srmbql for punrts aod artdiomgra is nchimally pliudcd jin itg cojTTCt 
poflidoDk in the A<ea or on A rrVer; where for Euiy r^^Ada it cannot be SO pIajoimJ^ it lA 
ehown in brackets. 


Peusangan, the shallow and shifting mouths of which He just to the 
east of Oedjoeng Peu^gan. The coastal ^rip is wdl populated and 
villages are frequent. 

Between the mouth of the KroeEng Koekoes and Diamantpunt, a 
distance of 43 fcnu (^7 miles)^ the coast furms a bight. The western 
part of this is known as Tcloet Seumawe; on its western side, 
separated from the mainland only by a narrow channel known as 
Koeala Mamplam, is Seumaw^e iskndp flat and maiahj^ with the small 
port and government station of Lhokseumaw^e oa its south-eastern 
side. The port is connected by a short branch to the A^eh railway. 
There are low hills behind the Hibnd, but they trend south-eastwards 
away from the coast, and here begins the great lowland plam which 
extends all down the east ocmst of Sumatra. 

Diamantpunt (Tandjoeng Djamboaje) is a sandy promontor)', 
just above high watcTi about 1 km. east of the mouth of the Kroeeng 
Djamboaje, a considerable river which rises in the mountains of 
Gajo. The mouth of the river is low^p swampy and not easily navigablcp 
and its fringe of mangrove heralds a new coastal type w^hich 
dominates much of eastern Sumatra. 

Eastern Coast 

The eastern coaat of Sumatra is alluvial throughout, and in aspect 
ie ifcry mo^tonous. Broadly speatuig there are only two types, 
the shore fringed with mangmires and the sandy beach covered with. 
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For lAC^tbrin ■□iLFcef and key Bee Figi, 49 nmJ 50. 
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ca^uaHnasj both are backed by den^ swamp-forcat. The height of 
the forest trees is frequently considerable, 30-40 hl or more, so that 
although the actual ground surface may be almost at sea level, the 
line of the tree-tops may be seen from 30 km* or more {say 20 miles) 
out at sea. Even at a distance the casuarinas may be disdnguishedi 
firom the mangroves by their darker colour and greater height' within 
the mainly mangrove fooe (hey frequently occur on the more sandy 
patches at the mouths of rivers. 

For convenience of description and reference the east coast will be 
divided into sections. Three major divisions sug^^t themselves, 
depending on the general trend of the coast-line: 

(1) bordering Malacca strait, oriented nw-sc; 

(ii) bordering the China Sea, from Malacca strait to Bangka 
strait, with several deep embayments but a general nnW-SSE 
direction; 

(iii) bordering the Java Sea* from Bangka strait to Soenda straitp 
running almost due N-S, 

(i) Tfir westmi shore of Malacca siraii 

(ii) Diamantpunt — Oedjoerig This stretch of coast is low 

and uniform, fringed with mangroves and back by high rain-forest. 
A number of small riv^rst enter the sea; the most important are the 
Simpang Olim, KrocEng Idi and Kroeeng Peureukk, all of which are 
navigable, though with difficulty owing to shifting channels, to 
vallages of the same name situated on the Atjeh railway. The large 
indentation of Langsa bay is shallow and jilted, and is fringed with 
mangrove swamps; the tiny port of Xoealalangsa, on the southern 
side of the bay, is connected by a branch with the main Atjeh railway 
line. Oedjoeng Tamiang is conspicuous by the groups of tall casuarina 
trees grow^g on sandbanks at the mouth of the Soengai Tamiang 1 
this river is navigable for small craft to Serocwai, about 16 km. 
(10 miles) upstreamp whence a road leads to the railway at 
Koeaiasimpang. 

(A) Og. Tama^igS&engai Asahan. This section of coast borders 
what is economically one of the most important parts of Sumatra, the 
plantation region centering on Medan. It ia low, thickly covered with 
vegetation, and is intersected by numerous small rivers, a few of 
which are navigable for small craft. Mangrove swamps are less 
common here than anyw'here else dong the east coast, and there is 
more sandy beach with casuarinas. None of the coast is suitable for 
landing owing to the sweUi which 1$ particularly dangerous during 
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the noith -^151 monsijon* Ncvcrthelcas the section contains Sumatrans 
chief port, Belawan. 

A broad embayitLent lies between Og* Tamian g aod the eatuary of 
Koeak Langkat; at its head is Aroe bay, sheltered by two forested 
islands, Poelau Sembilan and P, Koempai* both mangrove-fringed. 
About lo km, behind Aroe bay rises an isobted hill, 155 m. (508 ft.) 
high — the ^only ncar-sh^e eltvation on the whole of the east coast 
Aroe bay is very shaUDW^ but the channel south of P. Sembilan leads 
to the small petroleum port of Pangkalansoesoe (pangkaJan—“ small 
port*), which is also a railway transhipment station linking the 
southern end of the 750 nmi. gauge Atjeh lailw'ay with the northern 
terrniQUS of the 1,067 E^tige Deli railway which leads south- 
eastwards to Medan and beyond. 

South-east of Aroe bay, the estuary^ of the Soengal Babaian, 
navigable for small craft, leads to the petroleum depot of Pangkalan- 
brandnn, some 6 km. inland, StiH further south-east, the wide 
Roeala l^ngkat leads inland for 30 km. (12 miles) to the town of 
Tandjoengpoera, which, like Pangkaianbrandani is on the Deli 
railway line. 

The Soengai Deli, or Deli river, rising m the volcano Gibajak and 
flowing northwards through Medan, is joined at its mouth by the 
Soengai Belawan. The southern mouth, that of the Deli, is silted and 
unnavigablCj but the tnauth of the Belawan provides a channel 
leading to the port of Behwan, or Belawan-Deli as it is sometimes 
called (Plate 20). 'This port, w'hich is largely arbficiaJ, having replaced 
mud and mangrove, can only be maintained by constant dredging; 
it is the terminus of the main line of the Deli railway from Medan 
and owes its importance entirely to tlie growth of plantation 
agriculture in its hinterland. 

Between Bekwan-Deli and the mouth of the Soengai Asahan the 
coast is low, covered w^ith vegetation and almost featureless. The 
only low promontories are Tandjoeng Tandjoeng and Tandjoeng 
Tamboentoelang^ both sandy and wooded. The beach is mainly 
sandy^ though there are occasional mangrove gwampa, especially 
betwetn Tg. Tamboentoelang and the mouth of the S. Asahan. 
Many rivers enter the sea, but none of any great size. There are a few 
settlements on or near the shore, especially at the river mouths, some 
of which act as small ports, and are linked by roads lading back 
through the plantations to stations on the Deli railway. 

The mouth of the S. Asahan is nearly i km. wide between 
mangrove-friniged shores; its channel leads inland for tt km. to the 
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purl of Tandjoengbabi^ the eastern tcrminiis of tl^e Deii 
railway main line, 

(^) Soengai — So^ngai Rokan. About 13 km^ (8 rnilesi) 

beyond the month of the 3 . Asahaa is the low point of Timdjoeng 
Siapiapi, fringed with mangroves ("api-api’ is a generic name for 
trees of the mangrove variety). The coast heie Uims sharply south, 
opening into a broad shallow bay 32 km. ^o miles) aeros$» w^hieh 
forms the combined mouth of the Soengai Xoealoe and tte Boengai 
Fanai. About 10 km. above the mouth of the latter, which la navigable 
for sniaJj craft, is the small louii of Laboehanhilik; from here a road 
leads inland for a considerable distance to Rantaupampat, the 
southern terminus of the Deli railway. 

'fhe next great embay men t of the coast is formed by the estuary 
of the Soengai Rokan, The shores are ntangrove-frmged and the 
estuary is shallow and much enctimlTcred; a tidal bore (a wave about 
I m. high, known as the bendy which travels 50 km. upstream) is 
experienced for three days on eitlier side of both full and new moon* 
The only important settlement is Bagan-siapiapi {^the quay in the 
mangroves’) (Plate 21), on ihe eastern aide of the mouth; it has no 
road into the interior, which is densely forested and swampy. 

(ji) S^rngni R^ikan — Saengai Kampar. A low" peninsula^ the north¬ 
eastern comer of which m known as Tandjoeng Senehoei, separates 
the Rokm mouth from Alalacca strait. Between Tg. Senehc^ and 
the mouth of the Soengai Kiirapar, some 300 km, (190 miles) to the 
south-east, the coast is almost uniformly flatp mangrove-fringed and 
backed by almost uninhabited rain-forest. In front of the main 
coastline, and separated from it by chiumids averaging about 5 km. 
(3 miles) in widths is a series of equally low, flat and densely forested 
islands. Poclau Roepat is sej^rated from the mainland by Selat 
Doemai (or Selat Roepat); with Poelau Medang, from which it is 
separated only by a amuous channel about 200 m. (215 yd.) wide, it 
forms a compact and almost circular mass just over 40 km, in diameter. 
Further to the south-east Li<s a whole group of similar islands, 
separated from the mainbnd by a navigable channel known at its 
northern end as Selat EcngkalUor Brouwers strait, and for the greater 
part of its length as Selat Pandjang (^thc long strait'). The islands 
themselves are Repamted from each other by narrower channels w^hich 
average about z km. wide. All these channels are of somewhat sur¬ 
prising depth—^bet^veen 5 and 20 fathoms—a feature which may in 
part be due to their being river ebannets which have been submerged 
by the regional tildng before referred to (cf. Fig. 6), but is also a 
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result of the strong tidal scour^ Ii is in this region tliat the tidal stream 
of the Malacca strait meets that from the China Sea, and the amplitude 
at springs is about 3 m. (10 ft,) (compared with an average of only 
I m. (3 ft.) on the western coast which faces the Indian Ocean). 
Moreover, the Rakan and Kampar are the only tivo rivers on the 
east coast which experience a tidal bore. The high tides are ‘ absorbed' 
by the manj^roves and s\^amp4^orests of the islands and mainlmd^ and 
the land fully deserves the epithet * amphibious ^ Whilst most of the 
shores are mangrovt-fringodj the outer, northern shores of Focku 
Bcngkalis and Poelau Rangsang are sandy and wooded, and arc 
perhaps receding rather than growing, owing to the strength and 
direction of the tidal currents. 

The only important settlements on the iuLmdSp apart from a few 
coastal villages p are Bcngkalis, on the south-western side of P. 
Bengkabs, and Selatpandjang, on the southern shore of Selat Air- 
hitan, the strait which separates P. Rangsang from F. Tcbingtinggi. 

Into the Selat Pandjang flows the Soengai Siak, one of the most 
important navigable ri^'ers in Sumatra. It is navigable for sTnall 
sea-going craft as far as Patanbaroep 146 km. (90 miles) upstream, 
where the channel—in which tidal influences are felt ^—h $till So m. 
(87 ydr) vfide and 55 m. (13! fm.) deep. From Pakanbaroe a mad 
leads southwards to Taratakboeloeh on the upper Soengai Kampar- 
kajian, which is navigable for smaU craft to the foo thills of the Barisan 
ranges. Tlic same road, forking near Parit, leads westwards, 
also following the Kampar-ksuian vaJleyp across the Padang Highlands 
to the west coasL Thus the Siak river is part qf one of the hw traos- 
Sumatran route ways. About 63 km. (40 miles) from the Siak mouth 
is the town of Siak Sri Indrapciera, an administrative centre set in 
the middle of the forest, through which there are no roads. 

At the EKJuthern end of the group of Ldands is the large estuary of 
the Soengai Ivampar, The Kampar is one of the largest rivers in 
Sumatra, but the density of the rain-forest around its lower counre 

is such as to discourage human settlement^ and the tidal currents_ 

including a fortnightly bore—and shifting channel make navigation 
difficult. 

(ii) The soath^estent shure 0/ t/jc Cfmta Sea 

The Malacca strait ends at the estensivc archipelago which liis 
off the southern end of the Malay Peninsula, The westernmost 
membens of this archipebgo are the Karimoen and Koendocr islands, 
which lie opposite the mouth of the Soengai Kampar, leaving a strait 
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only about 12 km. (7 miles) wide between Koendoer and die mainknd 
of Sumatra. 

Bettveea the Kampar and Ludpara-punt, some 500 km. (300 miles) 
to the south-east, Sumatra is washed by the South China Sea, but a 
fringe of is lands , lat^e and small, representing the relics of a former 
south-eastward continuation of the Malay Benlnsula, intervenes before 
Ae main open waters of that sea arc reached. The whole of the coast 
is low, ^t, mangrove-fringed and backed by high rain-forest. It is 
intersected by the mouths of Sumatra's greatest rivers, and is 
accordingly extending rapidly in parts owing to the deposition of silt 
and the growth of mangrove swamp. The bays are aj] shallow and 
silt-filled, but the cuirents tend to sweep die low clear, 

and deep water is found quite close, for example, to Tg, Datoek 
and Tg, Djaboeng. 

From the So^gai iCampar the L'ua5^t swing? round south-eastwards 
to Tandjoeng Datoek, beyond which lies the largest embay meat on 
the whole Sumatran coast. 130 km, (80 miles) across between Tg. 
Datoek and Tg. Djaboeng. Into this bay flow two very large rivers, 
the Inderagiii or Batang Koeantan and the Batang Hari, both of 
which bring down enormous quantities of silL The bay is accordingly 
shallow (mostly under lo fin.) and the Inderagiri has built up an 
extensive delta, ending in Tandjoeng Baaoe, which divides it into 
two unequal parts, the smaller northern section being known as 
Amphitritc bay, the soudiem pan apparently having no native or 
Dutch riame but called Jambie (i.e. Djambi) bay on British charts. 
The entire shore is low and flat, fringed with mangroves and backed 
hj high tain-forest. The main channel of the Inder^giri, which 
four Mvngablc distributaries, is the Batang Terboeng, which leads 
mland from the head of Amphitritc bay. The river itself is navigable 
for quite large vessels as far as Tcmpoeling Soengal Salak, 4S km. 
{30 miles) upstream, for .mjailer vessels a further 43 km. to Tienako 
and for small craft to Rengat, 127 km. (75 miles) from the mouth! 
From Rengat a road follows the Inderagiri westwards to Ahmolck 
airfield and die Padong Ilighlanda, 

At the head of ‘Jambie bay' are the mouth of the Soen^ Toengkal 
and the delta of the Retih river. The former has a deep narigablc 
channel for at least 63 km., but the villages served am unimportant 
and have no road communication through the dense jungle. The 
Retih ^ narigabic to Koetabaroe, 56 km. upstream, but there are no 
mAm from here either. 

The southern shore of ‘Jambie bay’, from Soengai Toengkal to 
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Th^ woodtli pier or “baRafi' k typiO)! of miiiiy of tht small ports on the 4ia&t amt uf 
Sumatra, which Cftfi onlj be uaccf by praiH. lies on the estuary of the Soenfipai 

Kampar (see FIr. jaj. 
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Tg. Djaboeag, is low arid forested/ and fronted by a shallow and 
shelving mud-bank. It is Intersected by the months of the Batang 
Mari or DJambi river, the krg^t river in the country. The minn 
navigable channel of the delta is Koeala Nioer. Djambi, an important 
adniinistnitive centre (capital of Djambi Rsidency)! is situated 
about 130- km. (So milca) from the sea^ and is reached by sea-going 
Steamers^ the river is Here about 300 m. (330 yd.) mde. Smaller ve&aels 
can reach Moearatebo, some 2+0 km. above Djambi^ and native 
craft can penetrate several hundred kilometres further up the main 
stream and several of its tributaiiesi 33 far as the foothills of the 
Sarisan mountains. From Djambi a road foIloTTi's the Batang Had 
valley right across to the Padang Highlands; there are several other 
roads radiating from Djambi. At Tg. Djaboeng the coast turns 
sharply southwards, and makes a broad sweep of too km. (60 miles) 
to Batakarang-punt at the entrance of Bangka strait. It is low and 
mangrove-fringed» fronted by a broad mud-^bank, backed by high 
forest, and uninhabited. 

The Sumatran shore of Bangka strait comprises three broad 
embayments, of which die most northerly is the largest. 'Fhe greater 
part is uninhabited mangrove swamp backed by high forest, but there 
is one highly important means of access to the interior. Into the 
north-western end of Bangka strait flow several large rivers, the 
broad channel of the Air Banjoeasin and the three main mouths of 
the Palcmbang river or Air Moeai. The former is navigable Lbougb 
shoaly; one of its tributaries, the Air Lalang, is navigable for small 
vessels for some 160 km, (100 miles) to Moeara Bahar. The Palembang 
river proper is the western of the three mouths- it leads almost due 
southwardsi to the town of Palcmbang, nearly too km. (6q miles) 
upstream. Palonbang (Plates 22, 23) is the principal town in eastern 
Sumatra, with roads leading north-w'estivards to Djambi and south- 
westwards to Lahat, Batoeradja and the west coast. The suburb of 
Keitapati, on the right bank of the river opposite the upper end of 
the townj is the northern terminus of the state-owned railway of 
southern Sumatra. It is the focus and port of the rich oilfields and 
the Lematang coalfield (Plate 34). 

The Moesi and its tributaries provide an e^ensivc system of inland 
waterways serving ecoDomic^y important areis, but navigation is 
hampered by lack of water during the season of the east monsoon 
(June-September). The Mocsi itself is navigable for small craft for 
300 km. to Moearaklingi during the west monsoon season- the Air 
lematang is navigable during this season for 170 km. above its 



f 


COASTS 

confluence wfth the Mocai to thft cod-mi ning centre of Moearaeium, 
on the Lahat branch of Lhc railway; the Air Ogan is navigable 
throughDut the yt-ar from Palctnbang to Tandjoengradja, 56 km. 
(35 milfia) upstream, and during the west munsoon to Batoetadja, 
225 miles) upstream, an important centre on the Lampoeng 

section of the railway line. The Air Komering is navigable for some 
90 km. to its junction with the curious intarcon^ccting chann^ known 
as SocDgai ^Babatan, which is also navigable and provides a water link 
wth the Air Mesoedjip 


(iii) The western shore of the Java Sen 

From Lucipflri-puQt, it the southern, eii'd. oF Biioig'lLi strait.^ the 
SumaUan coast, washed by tiic Java Sea, runs almost due north- 
south to the Soenda strait. The whole stretch, some 300 km. (c. 180 
miles) in lengthfislow and flat, and consists of broad shallow' embay- 
meats separated by low headlands. Mangrove swamps dominate 
much of the short, but towards the south, sandy beaches become 
more common. The neighbourhood of the coast is almost umnhabited. 
but ^ere am several fairly large rivers which give access to the 
intcriGr. 

I’he broadest embayment is the firat one, about 70 bn. (40 miles) 
across, between Ludpara-punt and Tandjoeng Loemoet (Tg. 
Mcndjangan). Into this bay flows the Soengai Loempocr, which is 
iiarigablc for small craft and provides a waterway to the Air Komering 
and so to PaJenabang. I'he next bay, between Tg, Loemoet and 
Tg. Serdang, contains the mouths of the .Air Mesoedji and the Wai 
Toelangbawang. The former river provides another navigable water- 
wTiy to PaJembang, via the Soengai Babatan mendoned abov'c. The 
Toelangbawang is navigable for no km. to Alenggala, whence roads 
leact westwirds to Bitoendji and southwards to Teioekbetoeng. 

The third embayment is relatively small, between Tg. Serdang 
^d Tg. Kenam, Just b^ond the latter is the mouth of the Wai 
Sepoetih, but this river is unnavigable except for small native craft 
owing to a bar, Tandjoeng Poelausekupong separates the fourth and 
fifth bays; the latter ends in the rounded point of Tg, Penct, beyond 
which sandy beaches take the place of mangroves. The last navigable 
river is the Wai Sekampoeng, which is passable for sma] l craft to 
Djaboeng, whence a road leads into the bterior. 

In the south-eastern comer of Sumatra is the double-peaked 
volcano Radjabasa. "1 he foothill s of this mountain do not quite reach 
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the ea^t coast, but leave a narrow e^tteadlng from the light- 
coloured Hiff of volcanic rock called Batoe Poetih to the headland of 
Varkenshoek. Near Batoe Poetili k the village of Ketapang which has 
a road running inland to Teloekbetoeng^ Off this $ection of coast are 
the Zutphen islands, four in number, all dtmsely wooded and rising 
to elevations of between loo m. and 200 hl 

* 4 

i 

Southern Coast (Soenua Strait) 

In shsrp contrast to the cast coast, the south coast of Sumatra is for 
the most part high and rocky. It comprises two large bays, separated 
by Semangka peninsula, a mountainous mass of volcanic rock, with 
several extinct cones, which forms the soulbem extremity of tlie 
axial range of the island, Lampoeng bay, the eastern of the two, is 
comparatively shaUuvi^ (under 20 and several groups of high, 
steep-sided islands Lie across its broad mouth, extending into Soenda 
Strait; the chief of these arc Lagoendi, Seboekoe, Sebesi and the 
Krakatau group. Semangka bay, on the west, is a much deeper 
trough, almost certainly of tectonic origiup and representing the 
southern end of the longitudinal valley of the Barkan mountains. 
Tn the Centre of its broad mouth la Tabo^^m island, high and steep, 
with a peak reaching nearly 700 m. (2,300 ft.). 

(i) Lampoefig bay. The south-eastern extremity of Sumatra h 
Varkenshoek (or Tandjoeng Toeal)p a high, promontory, rocky and 
forested. North of this point the coastp still high and steep, swings 
round the southern and western $idea of the Radjabasa volcanic mass. 
At Kalianda, whence a mad runs north-west^vards to Telockbetnengp 
it suddenly becomes flat, with a beach of sand and stones. The rest 
of the eastern coast of Lampoeng bay is hilly, though the shore 
itself k usually flat, and the beach is subject to considerable swells 
especially during the west monswn. Near the head of the bay is the 
port of Oosthaven, sheltered by a coral reef; this port is the southern 
terminus of the state railway w^hicb runs round the head of the bay 
to Tcloekbetoeng and then north-westwards to Palembang. The 
construction of Oosthaven has reBeved Teloekbetoengj the approach 
to which is shallow and much encumbered with reefs and islets. 

The western shore of Lampoeng bay is nigged and much indented 
by bays, most of which are sheltered by islands. The mountains 
descend almost to the shore, leaving only here and there a small strip 
of beach, with swamps at the stream mouths and an occasion^ 
fringing coral reef. Tlie principal bay is Rataj^ with Poebu Kelagian 
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(282 m.—518 ft) at its entrance; liiere are several villagea dh the 
northern ahote, from which a road nios up the Wai Ratai valley and 
also northwards to Tcloekbetoeng, 

(ii) Semangka hay. The eastern shore of this bay resembles the 
shore just described, but the bays are smaller. It is steep, rocky and 
mostly inaccessible^ a strong swell also hinders approach. At the head 
of the bay the valley tif thi Wai Semaugka runs out to sea, and the 
shore is flat-* swampy and wooded. The smaU town of Kotaagoeng 
Lies at the eastern end of this flat stretch, and at the gouth-westem 
foot of the prominent extinct volcano Tanggamoes (2,102 m.). Roads 
lead eastwards to Teloekbctncng and northwards into tlie mountains 
of the Ranau area. 

The western shore of the bay is steep and Etlmogt without in¬ 
dentations; it would appear to owe its origin to faulting. Towards 
the southern end the landward slope becomes less steep, and the small 
open bay of Tampang has a sandy beach. The bay ends at the low 
promontory of Tg. Tjuta (or Tjoekoe Redak), at which the coast 
turns abruptly weat^vards, extending for km. (12 mileB) as a flat, 
sandy beach» sometimes siTi^mpy, to the appropriately named 
\Takkc Hock (Flat Cape). 


Coast 

The west coast is far more varied than the east. There are only a 
few Stretches of Tnangrove swamp, but sand dunes, covered with 
coconuts and casuarinas, and backed by swampy lagoons or marshes^ 
are more common. There are long stretches of woewied sandy beaches^ 
backed by a narrow coastal plain or by hills. Despite the nearness of 
the mountain backbone to the coast the shore is only rocky and 
precipitous in a few places^ as in the extreme north and just south of 
Padang. The peaks of the Barisan ranges can imially only be seen 
from the sea just after sunrise; during the rest of the day they are 
concealed by cloud. The whole coast is verj^ exposed to the sweh of 
the Indian Ocean, which is increased by the west monaoon, and as a 
result ports are few and far betweerL The difficulties of navigation 
are accentuated over a great part of the coast by the existence of coral 
reefs, especially in the middle section between Hoefe van Indrapoera 
and Oedjoeng Radja. A * continental shelf \ covered by leaa than 
lOQ fra. of water and with a submerged barrier reef along its edge, 
runs for some distance along this part of the coast, and tivice extends 
to the island fringe, in the Batoe and Banjak groups. 
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(i) Vhkkt Hoek to Bmkaeltn » 

Although of va-ried character, the whole of this 350 km. (2^ miles) 
stretch of coast has one cotnmon cheracterislic: it ia almost entirely 
without shelter. There are only three useful anchorages^ in Sambat, 
Kroei and Bengkoenat bays* hut even these are unsafe during the 
westerly monsoon, and the whole coast is dangerous for landing 
owing to the heavy surf. * * 

(ff) Vlakhe H^k ia Kro^ bay^ From the flat sandy pronibntory of 
Vlakke Hoek to Kroei bay the shore is low* and cither densely m-er- 
grown with vegetation or with a broad beach of sand and coral grit. 
A narrow coastal plain, floored by soft Neogene sediments and 
varying in width from z to 6 km., rises gradually to the Pematang 
Saw’ah plateau which forma the axb tjf the llenkoelen peninsula, and 
its northward continuation known by the general name of BaHsan 
range. There are several broad but shallow embayments separated 
by low headlands; the largest isBengkoenat bay: Settlement is not 
dense, and the few groups of villages are situated for the most part 
aw^ay from the actual shore. 

Beyond the low promontory Oedjoeng Walor is Kroei bay* w^ith 
the town of Kroei at the mouth of a small river on its eastern side. 
The little plain of Kroei is quite densely peopled, and the town has 
a road leading inland across the Barisan ranges and so to Teloekbe- 
toctig on the one hand or via lake Ranau to Batoenidja and Palt^mbang 
on the other. 

(A) Kro^ huy to Sam&al bay^ For the next 60 km. (37 miles) the 
coast is different. Erosion has presumably removed the covering of 
Upper Tertiary sedimencs for the greater part of this distance, and 
the volcanic foothills of the Barisan range come right down to the 
sea. There are several sandy-shored hays, behind which the ground 
rises steeply, and some rocky headlands. A few small villages exist 
along the coast, but there is no means of access to the interior. 

At Tandjoeng Merpas the fringe of Ncogene rocks resumes^ and 
Samhat bay is partially protected—though it remains open to the 
south-west monaoon—iy t^vo low, iiattish headlands, Tandjoeng 
Limau on the south and Tg. Bandar on the north. On the north¬ 
western side of the bay is the town of Bintochan* from which a road 
rurts along the coast north-westiivards to Benkoden. 

(e) Sambal bay to Benkoekn. This stretch of coast is ]ow^ and the 
shore ia generally sandy and coveaed with casuarlnn trees. It ia backed 
by the dissected foothills of the Barisan range, with a narrow coastal 
plain which broadens and becomes alluvial about 30 km. (19 miles) 
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beyond Bintoehan, at which pciint al|o the fringe of coral which haa 
been inure or less continuous along the shore all the way from \Takke 
Hoek, ceases to exist owing to the aJLuvia]„ and therefore muddy 
character of the shore deposits. The coast for 125 km. (77 miles) from 
here to Buffelpunt is almost straight^ and the width of the alluvial 
plain remains very c:»nstimt at about ro km, (6 miles). It is dotted 
with villager ^ most of tft^hict^ lie inland. Apart from a short atreteh of 
mangrov^d-sw'amp beyond Mana, the actual shore consists of sand 
dunes covered with casuarinas. The longshore drift k nottliwards, 
and in consequence the streams entering the sea have their mouths 
blocked, and frequently run for several kilometres in a north-westerly 
direction behind the dunes before breaking through. The road from 
Mana to Benkoelen follows the coast, behuid the dunes, as far as 
Pasarseloemat where it turns inland to Tais and then follows the inner 
edge of the plain, for the seaward side tends to be marshy. 

Beyond Buffelpunt there is. a bay. oti the southern side of which k 
a large kgaun (Poeku bay) protected by a long sand-spit. On the 
low headland which bounds this bay on the north is the town of 
Benkoelen^ a provincial capital and small port. It is actually only a 
roadsteadj and the tiny harbotiTj which is sheltered from the south¬ 
east monsouriT is used only by boats. 'Pbe w'estem Earkan range 
behind Bcnkoclen k low^cr than usual, and an easy road passage k 
obtained leading to Kepahlang, in the longitudin^ valley, w'hence 
further roads lead northwards to the Mo^aiman goldhclds and 
eastwards to Lahat and Palembang (Plate 25). 

(ii) Benkoelen to iTidrapoera. roads 

This section of coasts about ^70 km. (170 miles) in length, k low 
and uniform, with no conspicuous points or indentations. It k backed 
by a wide aQuvbil plain composed of debris brought down by rivers 
from the volcanic mountains. This debrb is reddkb in colour, and the 
numerous streams which cross the plain are very muddy, especially 
during the rainy seasons. Occasionally, low cliffs of red clay occur, as 
near the mouths of the Air Tenunang and Air Ipoeh, and from 
Seblat southwards, nearly to Benkoelenp Here especially^ as so often 
elsewhere in regions of tropical rain-forest, the tallness of the trees 
makes the coast look much higher than it actually k. 

In the south the coastal pkin k about 10 km. wide^ It is well 
populated, and a coastal road runs from Benkoelen through Lais to 
Ketaoen, a distance of some 70 fcm. Kelaoen is at the mouth of the 
Air Ketaoen, which is navigable for native craft to NapaJpoetih, 
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whence a. tramway leads to the Slmau gold-mines, sbont km. 
inland on the flanks of the Barisan mng p The road cantitmes^ in a 
poorer condition, through Seblat, Ipoeh and iVirdikit to Moekomoeko^ 
crossing the mouths of the Larger streams by bridges, and fording 
or ferrying the rest (Plate z6). 

In the vdcinity of MoekomcHeko the country changes somewhat. 
The alluvial plain doubles In width, to 20—^5 km^j and the grieater 
part of it^l>ecomes swampy and uninhabited. The shore line is sandy 
and densely wooded, and there are some mangroves. The plain 
projects seawards in the Iow^ ^vooded Oedjoeng Tandjoeng, or Hoek 
van Indrapoera. The road turns inland, and keeps to the inner edge 
of the plain, following a line of villages to Indrapoera. This s mall 
town lies about t % km, from the sea, on the Air Betang, a tributary of 
the Air Indrapoera. These rivers, tt^ther with the lower part of 
another tributary, the j\ir Tapan, are navigable for native craft- 
There is an open roadstead off the mouth of the river. 

(ill) Indtiipoerii 

In this section the Barisan mountains approach the sea once more, 
giving rise to some striking coastal scener^\ especially to the south 
of Padang. Coastal coral reefa again become common, and a 
‘continental shelf" about 20-25 1™- extends offshore, w^lth a 
'barrier reef" on its seaw^ard edge. 

Northwards from the Air Indrapoera, the coastal plain narrows 
to zS km., and tlie foothills of the volcamc mountains approach the 
shore. Casuarina'^overed dunes, often with coconuts, continue to 
form the shore-line, behind which are occasional swamps and 
blocked stream-moutliB. There are numerous villages on drier sites, 
and the main Bcnkoelen-Padang road connects them. 

Beyond Oedjneng Batoepandan the alluvial pknn ceases to exist, 
and the coast become increasingly wild and roc^, and mare sparsely 
populated. "ITiere arc numeraua hays, separated by rocky and reef- 
fringed headlands; the bays offer little shelter as they arc e.vposed to 
tlic w'esterly monsoon. There are two groups of bays. In the more 
southerly group the chief h Painan bay, with the s mall town of Painan 
near its north-eastern shore. The main road runs here sometime 
near the shore, sometimes inland to avoid the headlands. Between 
Painan bay and Taroesan bay is a lower stretch of coast, with sand 
dunes, but then an outcrop of hard volcanic rock extends to Padang, 
and tlic coast is extremely mdented, forming the second group of 
hays and headlands. There are few villages, and the main road runs 
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Platc z6. A ferry on the Benkoelen c^aat rtnad 
TTirfL" are Tfiany FerrLe* 3 ik<^ this »irrs5^ I he Sliewms M hith from the BuriBan mni^e^ lu 
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well inlMd. The chief bay in* the southern part of thb section b 
Taroesan bayp protected by Poelau Tjoebad^p an bland rismg to 
230 m, (755 ft-); and there are other rocky and reef-fringed islands 
off the coast, 

At the northern end of this rocky stretch are two other important 
bays, Boengoes Bay, with several villages on its shores, connected by 
the main road, and Kooinginne bay. Tke latter contains one of the 
few important harbours in western Sumatnaj Emmahaven, the port 
of Padang. The bay has steep, forested and reef-fiinged shares (Plate 
27), and the port lies on its north-western side, thus sheltered from 
the westerly monsoon by the headland of Oedjoeng Joengoet Eatoc 
Pati; the shelter is increased by a breakwater. The quays have railway 
connection to Padang and to the Padangsehe Bovenlanden (high¬ 
lands), which are the source of igricultnra] and forest produce and 
of coal from the statc-owmed Oembilin mines. 

The last outpost of the volcanic rocks which make this rugged 
coastline is Goenoeng Padang {322 m^) with its offshoot Apenberg or 
^monkey mountain^, ni-) belovr which spraw^ls the town of 
Padang. The Batang Aniu, navigable for small craft, flom at the foot 
of these two hills; along it emends the old quarter of the town; the 
European quarter lies further north. Padang is the capital of the 
West Coast Residency! snd the chief town in western Sumatra, The 
railway and a main road run northwards into the highlands; another 
road runs eastwEirds across the Soebang pass (c. 1,500 iru) to the 
longitudinal valley at So!ok and thence to the eastern side of the 
cpunr^\^ 

(iv) Padang to Airbangis toy 

At Padang the coast changes abruptly, and for the next 170 km. b 
gcncraEy low and flat, sandy and covered with casuarinaa and coco¬ 
nuts, and backed by an aEuvial plain of variable width. There are 
a number of small coral islets, overgrowir with coconuts, off the 
coast, and the ‘barrier reef* which roughly foUow's the 100 fm. line 
cuTA^es westwards to the Batoe islands, 120 km. (75 miles) wsw of 
Atrbangb. 

Between Padang and Pariaman, 45 km. (28 miles) to the north- 
w'est, there b a coastal plain, populated and cultivated. Pariaman b 
on a branch of the railway; the ffiain line runs inland to the .\nai 
valley Padangpandjang, From Pariaman to Tikoe, there b really 
no plain. A succession of hill-spurs from the volcanic mountains 
around lake Manindjau comes down to the shore; the spurs are 
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separated by surall streaLiii valleys. The Pariaman braach railway 
continuea along tlie shore to Socngailiraaii, and a road parallels it^ 
contmiiiogp through a number of small coastal viliag]e$i to Tncoe, 
where it turns inland to the highlands. 

At Tikoe the flat allu^rfai plain reappears* for the most part densely 
forested and swampy^ and almost uninhabited. It extends in a great 
embayment up the Bbtang Masang, and then maintains a fairly 
constant width of about 12-15 Several large streams cross die 
plain* coming from the mountains around Gocnoeng Talakmau 
(“Mt Ophir^); aU have deltas Avhich form sUght projections on an 
otherwise smooth coast. The only road across the plain runs inland 
from Sasak; it crosses the western range to the longitudinal valley^ 
where it meets the main highland road which moa from Sibolga to 
Fort de Kock+ 


(v) AiTbangis bay ta Baraev 

This section of coast contams two large bays^ and for the rest 
consists of a low shore backed by hills mth only a very narrow coastal 
plain. Coastal coral reefs are of frequent occurrence* especially 
liordering the headlands; the * barrier reef" previously mentioned* 
after its excursion across to the Batoe islands^ lies between 50 and 
6j km. (30 and 40 miles) offshore. It contains numerous islets and 
drying rocks; about the latitude of Baroes it swings westwards again 
to the Banjak islands. 

Airbangis and Tapanoeli bays owe their origin and striking scenery 
to the existence of offshoots or detached portions of the main Barisan 
ranges which have been invaded by the sea. Airhangis bay 15 a brcaad* 
south-facing indentation^ with high and rocky headlands on the 
west and east^ and a low, sandy beach at the head. The town of 
Airhangis at the mouth of the Air Bangis, on die eastern side of 
the bay between two hills. A road runs inland across tlie plain, joining 
the road from Sasak before crossing the highlands. 

Beyond Airhangis bay the coast continues rocky and indented* 
maintaining a general westerly dirECtion a,s far as the twin headlands 
of Oedjoeng Biang and Oedjoeng Toean, where it turns sharply 
northwards. For the next 65 km. (40 miles)^ as far as Taboejoeng, it 
comprises a succession of broad^ shallow'* sandy bays separated by 
headlands. The headlands^ which are reef-fringed, are due to the 
existence of a number of isolated hiUa* rising to heights of 100-300 m.* 
just behind the coast, which interrupt the continuity of the marshy 
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alluvial plain. The bays are all exposed to the westerly monsoon and 
avvcHp and offer little in the way of shelter or landing facilides. There 
are numerous settlements on the shores of the bays^ though few on 
the plain behind; some of the river mouths are navigable for native 
craft. The chief town is Natal, at the mouth of the Batang Natal, 
which k narigable for about 33 km. to Tapoes. It is a small adminis¬ 
trative centre, and ha^a rogid running inland, crossing the western 
Barisan ringe at the foot of Sorikmarapi volcano, to ttie main highland 
road in the longitudinal valley. Xatal roadstead is a very poor 
anchorage, shoaly and e^eposed. 

North of Taboejoeng. which lies at the foot of the headland of the 
same name^ the coastal plain narrows, and although there are no more 
coastal hills forming headlands, the foothills of the mountains begin 
to rise within a few kilometres of the shore, receding only in the 
vicinity of a few‘ of the larger streams, such as the Batang Singkoeang 
(which is navigable for boats). The shore is sandy, and frequently 
there art tree-covered dunes backed by marsh. There are few vilLiges, 
and no means of access inland. Eventually, some 85 km. (53 miles) 
north of Taboejoeng, one of the foothill ranges runs ont to sea in the 
high cape known as Oedjoeng Batoc Mamak. Beyond this cape lies 
Tapanocli bay, the largest indentation on the whole west coast of 
Sumatra. 

Tapanoeli bay has been compared to Rjo de Janeiro in scenic 
grandeur. It owi'es its ^'ariety of scenery to the variable character of the 
rocks which form its hilly surroundings. Tertiary^ sediments^ volcanic 
tuff. Palaeozoic slates, and granite are all to be found, and where the 
harder rocks run out to sea there are headlands, separated by bays. 
The entrance to the bay is 16 km. (10 miles) across, betw'een Oedjo^g 
Batoe Maitiak and Og. Kariang; it broadens to 24 km. miles) 
behind these two capes. 'Ilie w hole bay is sheltered by Poelau Moesala 
{or Mansakr), a rugged island lying about 13 km. (S miles) offshore. 
Moe^ has precipitous cliffs, fringed by reefs ■ in the interior, peaks 
rise to 400-500 in. Within the bay there are numerous reefs and islets. 
The surroundings of the hay are high, hilly and densely wooded 
, (Fig. 58); the beach itself is frequently low and sandy, with occasional 
mangrove swamps j the most notable cliff la Og. Kaboen on the 
south-eastern side of the bay. 

On the northern side of the bay is a further indentation, Siholga 
bay, on the eastern shore of which stands the administrative centre 
and small port of Sibolga. Two main roads lead inland! one crosses 
the granite highlands to the Batak plateau at Taroetoeng, leading 
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thence vk the shore of late Tolsa to Medan in the east coast planta¬ 
tion area; the other mtis south-eastwards, skirting the shores of the 
bay and then running inland to Padangsidimpoean, where the high¬ 
land road begins which follows the longitudinal valley in the Barisan 
mountains to Fort de Kock, 
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Beyond Og. Kaiiang the coast resnmea its general se-kw direc¬ 
tion. The shore is low'p wooded and shelving^ and the coastal nkh 
narrow and sparsely populated. From Pasarsorkam to . 
runs along the coast; it arrives at the former localit}'' from Sibolga^ 
at the latter place tums inland, climbing steeply up the forested 
mountain range which borders the Batak plateau. Baroes roadstead is 
sheltered by a long spit, Og* Karang, which sridts out like a jetty; 
the small town lies at the month of a river, where Landing can be 
effected. 


(vi) Bitroes to Troman 


For about 140 km. (87 aules]i beyond Baroes the coast 
featureless, densely wooded, mainly by casuarinas^ and backed by a 
wide ai \4 5^'ampy alluvial plain. Between Baroes and Telaga bay diis 
plain is under 10 km. wide, but thereafter it broadens to about 30 km, 
closing in again to nothing just beyond Troemon. 
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About 10 km. (6 miJesi) west of Bah>es is TapOs roadstead^ simiLar 
m character, protected by another spit, Og. Sitabi; here also are 
auchorage and landing facilities, but no means of access to the 
interior. From Qg^ Sibbi to Telaga bay the shore is almost straight, 
featureless and uninhabited; there are numerous coconut-covered 
islets lying offshore. Westwards of Telaga bay lies a large area of 
swamp, built up by the enomtous deposits of sift brought down by 
the Simpang river, the only really large river on the western side of 
Sumatra, one branch of which (the Sjmpang-ldri—or left-hand 
branch, looking upstream) originates in the Alas country, far to the 
north, the other (the Simpang-^kanan—ur right-hand branch) in the 
Batak highlands to the east. The fiver is of no use to shipping, but is 
navigable for some distance inland by mbt'c boats. Just east of the 
mouth, on the nortbem side of a lagoon which is fronted by an 
extending mud-bank, is the small town of Nieuw Singkil. There is 
no road to the. interior. 

West of the Simpang mouth, the coast, still low and overgrown, 
turns northtvards. A string of islets and shoals extends westwards to 
the Banjak islands from Oedjoeng Fasir Gala, beyond which the 
coast extends, sandy, featureless and covered with casuarinas, to 
Troemom 

(vii) Troemon to Soesoh 

A few kilometres beyond Troemon the foothills of the mountains 
reach the coast, which then resumes its normal SE-NW direction for 
some 130 km+ (80 miles) to Soesoh. Along the whole stretch, though 
at a ^fary^ing distance from the shore, is a road, which lints Troemon 
with Soesoh and ao with Meulaboh and Koetaradja, The mountains 
behind the fouthills are wild and almost uninhabited. 

From the bend in the coast tp Soeatbakoeng, at the mouth of the 
Kroeeng Kloeet, there is a narrow coastal pMn, on which the chief 
vQlagc is Bakoengan. Thenceforward the plain almost fades out, and 
from just beyond Koetaseuneuboh the coast becomes steep and rocky^ 
with frequent high cUffs separated by small bays, and many offshore 
reefs, as far as Laboehanhadji. The northern and southern portions of 
this section are mosdy of limestone, but in the middle, from Tapak- 
toean to Sawang, the headlands arc of granite. Tapaktoean bay, 
aurrounded by high, rocky and wooded shores, offers anchorage; the 
email town b an administrative centre on the coastal road.. 

At Labochanhadji the coast once more becomes low, as the hiUs 
recede leaving a narrow plain, which extends northwards to Soesoh: 
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'lliis vilLigc has luatJ connectian with the main coastal road of western 
Atjeh. West of the village is a roadstead which aiFords protectiun 
from north-westerly winda. There are some reefs and shoals otF the 
shore aroond the great bight in the vicinity of Soesoh and inrther 
west. 


(vili) S€£s&h iu * 

*rhe wide alluvLiI plain which extends behind the coast from 
Soesoh to Tjabng, a distance of 170 km. (105 miles)^ resembles the 
Troemoii-Singkil plain. It is low and sw'ampyi rather sparsely 
populated except for a nnmher of coastal villages ^ and %'ariEa m width 
between 15 and 35 km. Instead of having one main riwr, however* it 
has ntimerous slTfsims, some of considerable size, which flow south- 
w^estwards from the tangled ranges of the Atjeh mountains. Some of 
these, e.g, the Kroeeng Meureubo, Kr. Tripa and Kr. KJoeet, are 
navigable for native boats right across the plain, but the bars at their 
mouths prevent easy access from the sea, and the danger is increased 
during the south-west monsoon. The shore for most of the distance is 
sandy, and covered with casuarinas. 

At Soesoh the coast turns westwards to OedjoeDg I^dja, a Ioav, 
sandy point, and then resumes its normal se-nw trend, with very few 
recognizable features except the muddy river mouths. The main 
road runs inland at Soesoh, avoiding the extensive swamp behind 
Og. Radja- it remms to the shore at Koetanibong, n^ir the norlhcrri 
of the two mouths of the Kroeeng Tripa, one of the largest rivers in 
Aqeh, and then follows tlie shore closely all the way to Tjalang, At 
the mouth of the Kr* Seunagan is the village of Peukankocala^ horn 
w^hich a road leads inland, following the river across the plain to the 
foothills. The chief town and administrative centre on this part of the 
coast iH Meulaboh, situated on the ivestem side of a small bay near 
the mouth of the Kr. ^leureitbo, and slightly protected by a loWi 
reef-fringed headland called Oedjoeng Karcueng. Apart from the 
coastal mad^ Meulaboh is iJie terrninua of the only motor mad which 
Crosses the Atjeh mountainB; this runs across the plain, following the 
Kr. Aleureubo, and then strikes northwmds, reaching the north coast 
at Sigh. 

Between Meubboh and Lhokboeboen, 14 km. (9 niilea) to the 
north-west, die coast is swampy, and a den^, low scrub replaces the 
fringe of casuaruias* The village and anchorage of Lhokboeboen 
closely resemble hleulaboh; a small bay, with the village on its western 
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side, is protected by a reef-fringed headland^ covered with coco¬ 
nuts, culled Oedjoeng Toeba, Bej^ond Og. Toeba the coast is almost 
straight to Tjalaiig- it is loWp a sandy beach covered with 

caguarinas and backed by denser forest. The road runs along the 
coasE linkiiig the villages which mosdy lie at or near the river-mouths. 

(ii) Tjalong to Kimij3^punt^ 

In this! Kcction^ the north-weateru extremity of Sumatiaj the 
mountains of Atjeh reach the sea and provide the boldest and most 
rugged stretch of coastline in the whole island, covering a distance of 
about 110 km. (yo milea). The structure-lines of the mountains are 
not quite paraUtd with the general direction uf the coasts and as a 
result there are many imposing headlands where the more resistant 
rocks run out to sea, separated by sandy bays. These bays offer little 
security however; they are exposed to the south-westerly monsoon 
and to the heavy ocean swell, which also makes landing difficult; 
coral reefs are also frequently present. From Tjakng to Lam Beusoe 
bay the coastal hills are made of Tertiary rocks, mostly sandstones, 
and only rarely are elevations of more than 2.00 m. (650 ft.) found close 
to the shore. The northern section, however, is composed of Palae¬ 
ozoic rocks, mainly hard and resistant limestones, and in consequence 
the coastal scenery is bolder. A road runs the whole way along the 
coast, keeping close to the shore as far as this is physically possible^ 

Tjalang bay is protected from the west by a hilly peninsula which 
ends in Oedjoeng Tjalang and b projected out to sea in a series of 
reefs and wooded islets known as the Past Islands, The village and 
tiny part lie on the western side of the bay, in the shelter of the hills. 
Immediately north of the peninsula is Rigaih hay, much larger but 
rather shallow^ having several islands, and exposed to the south-west. 
From here to Lam Beusoe bay there is a sacccssion gf small bayst 
sometimes backed by coastal plains and by the swampy lower courses 
of torrential river^t Separated by rocky and wooded headlands. There 
are numerous coastal villages, from some of which roads lead inland 
into the foothills; the chief is I^rbokkroeet, on the south-eastern side 
of I^ja hay* This bay, sheltered from the South-west by Poelau Raja, 
a wooded island about 100 m. high, is the best anchorage on this part 
of the coast. 

Lam Beusoe lies at the mouth of the Kroeeng Lam Beusoe, on the 
northem side of the bay of the same name; the river mouth, which is 
navigable for boats for a short distance, forms a convenient landing- 
pbce. Northwards from here the coast becomes higher and the bays 
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generally smaller, as far aa Krotlng Raba bay, behind which the 
mountains, now reduced to one narrow ranges are temporarily broken^ 
thus giving a passage to the coastal road from the village of Lhofcnga 
across to Koetaradja. Between Kroeeng Raba bay and Komugspunt, 
the north-western corner of Sumatra^ the mountain range drops 
steeply to the shore. 

• * 

BIBLIOGRAPHICAL NOTE 

Then is virtiisiil;y ndthkii^ iii tbe Eogliah language on dit pfayiimJ gctiflra.phy of 
Sunustra, and very ILdde on any other of the lElaiKl and its people A npidly 

iticreasing urtcunc of .geolngind] liEcrature ia becomhiig available in rhmdi, ecpecully 
on the floutbem part, whikt then are sewml tubstBntia] vrorka in Dutch and Getituin 
on cultural ancluopology, particularly on tbe Atjah re^'otl and tbe western i dnTidR 
t&r detaila of the latter see vot It of thil HlUldbook^n 

A tueful lource la FteSKh^ ia O. J, A. CaUct^ Terwj ftptvpla de Sumatra 

(Amsterdam, 19Z5,). 
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Chapter 111 

ISLANDS ADJACENT TO SUAIATRA* 

[sliadfl oCF ibe ndfik^wcat caoEt: IjLandi off tlir weat ca&Ai : 

^ Tetmds off the esifit coast 

ISLANDS OFF THE NORTH-WST CO.AST 

The structural features of nortb-WESteni Atjeh are coadnued beyond 
the mainland. The longitudinal valley of the Kroeeng Atjeh is con¬ 
tinued seawards as Bcngalen Passage. The main a-xial range which 
ends in the eliffs of Koningspunt and .Atjeh Hoofd Is contmiied in a 
series of islands, of which the lar^st are Poelau BreuSh and Poelau 
Peunasog. The Goudberg volcanic range reappears beyond Malaba 
Passage in Podau We (Fig, 59). 

The islands of the western group are for the most part nigged, and 
built of old rocks similar to those of the adjacent mainland, 

Poelau Breuih (also known as Lam Poejang after rte chief village) 
has a hilly interior, rising to 700 m. (1,297 ft ) ^ Goenoeng Tjoemo; 
its shores are generally steep and rocky, except for a strip dong lie 
south coast and a few sandy bays on the west. Inhere is a line of 
villages, with rice-fields, coconut and other plantations (including 
pepper) on the southern coastal atripj and a few hamlets at the head 
of the bays* 

Poelau Peimasae (or P. Deudab) is somew^hat simibr, but its high¬ 
lands are peripheral rather than central, rismg to 320 m. (1,050 ft.) 
in the south-west and to 223 m. in a ridge running nw-SE, parcel to 
the east coast, which is generally steep and rocky. In the centre is a 
long flat alluvial plain* dearly a ailted-up arm of the sea, covered with 
ficc-fidds and pepper plantations, and ending against the sand dunes of 
Lhok AJoe& Riefiimg in a swamp-edged lagoon. Apart from the 
viUages on this plain the chief settlement are on the narrow west 
coast plain and in the soulh-easL 

The other islands of the western group are much smaller and are 
uninhabited. 


* In these dcscrip^jerts qltitude? of fLtnutiits mre ts on I>uich maps. BritLah 

Admirajty Chart Egures ait almost aLwa^a ATenti^r than thtse, since they rcpresMiC 
tt^-lap heights u seen frotn the whereas Dutch maps quatE (^auod level 
Differences m&y be ns imich aa 50 m. or moxr in sofftt cases where high rain- 
forett k ptewnt. 
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Pi£' 59- liliifida tiS nartb^WcEtcjn Sumatra 

Bastd on Admiralty Chill No^ 3 ^ 69 ; North SunuiCra 1 : 40 ^ 000 , ahfati rii B, ind 
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(Batavia^ 1938)' 


parallel east and west coaslt^ running NW-iiE and two large bays, one 
in the north and another m the south-east. There are several bold 
highlands, the highest auminit reaching 615 {a,oi S ft.) in Goenoeng 
Koelam^ m the south-west; apart from the cultivated areas at low level 
round the villages, which are mainl y on or near the coasts the whole 
island is richly forested^ The north-western peninsula is steep and 
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Poei!au We 

Poelau We is 17 km, (ii miles) from the mainlan d of Sumatra at its 
nearest pointy across Malaka Passage, It is composed of volcanic rock, 
and volcanic activity is not entirely extinct; there is a solfatara and 
some sulphur deposits. It is shaped rather like a reversed N, with 
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rocky as h the whole of the west boast ciKcept for the sandy bay of 
Teupin Ado 5 . Beyond the high southem point of the Maud^ Oedjoeng 
Meudoeroe, is a deep and reef-fringed bay, Lhok Lalabar, with a 
plain at its head on which stands Elangkoeala and other villages, from 
which a road runs north^vards to Sabang^ The east erjast also rises 
steeply behind a narrow coastal strip* The great northern bay k known 
in its southern part ^ Lbok Pcrialakot, and the eastern extension as 
Sabang bay» On the northern side of the latter, sheltered from wind 
and sea at all seasons, is the port and coaling station of Sabang (Plates 
39 and 30), 


ISL*\NDS OFF THE WEST COAST 

The long line of islands off the west coast is separated from the main¬ 
land by a channel, usually deep and vary ing in width from ahotit 
130 km. in the north to 90 kim in the south. The channel is well over 
¥,000 m. deep in parts, but the continuity of the deep sections is 
iotcniiptcd by two submariiiLC platforms ^ each covered by less than 
roo fin. (200 m.) of water and fringed with a ^barrier reef of coral. 
The northernmost of the^ two platforms bears the Banjak islands; 
the southern runs out to the Batoe islands and carries Poelau Pini. 
The islands and groups are separated from each other by deep 
channels. Little is known of their geological affinities, but the areas 
which have been mapped would appear to consist mainly of Tertiary 
strata, including some volcanics and a great deal of limestone. Earth¬ 
quake shocks are of frequent occurrence (cf. p iS and Fig. 10). 

The islands are all of rather rugged relief, and their indented 
coast-lines are reef-fringed and, especially on the western side, 
continuously battered by the heavy surf of the Indian Ocean swelL 
The difficiilty of navigating these tempestuous seas in flimsy boats 
has accentuated the isolation of the islands; this kolation has 
rendered the native peoples of exceptional anthropological interest 
(see voL ii, chap. i). 


SUVtEULOEi 

Simeuloeej which covers 1^783 sq. km., has its longer axis, 100 km. 
(6s miles) in length, running NW-SE; its breadth varies between 15 
and 30 km. (9 and 19 miles). It has a hilly and densely forested 
interior, and a very broken and indented coastline, the greater part uf 
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which is fringed with coconut groves and bordered by coral reefs* with 
numerous off^lying isiets. The hills reach the coast in the rocky 
north-western end of the islandj froni which a ridge of varying 
altitude^ rising in places to more than 300 m. extends south-eastwards 
for some 50 knu [30 miles)* with occasional lateral spurs stretching 
coastwards. This ridge then expands into a hiU-mass stretching from 
coast to coast and culminating in the sum^ts of Delok Sibau, 576 
(1,890 fL)s near the north-east coasts and Delok Sialoe, 486 in the 
centre. The south-eastern end of the isLind is also hiJlyp but lower 
Narrow plains occur along much of the coast, running inland for short 
distances up the small river valleys, the largest of which is the Lajam- 
haoeng, in the north-east. Some of the plains are manshy and have a 
coastal fringe of mangroves; the largest is in the Salang district* in 
the north-west, about 17 km. long and aver^ng $ ^ width. 

The west coast is for the most parr low. with a sandy beach backed 
by dunes covered with coconuts^ but the swell renders acce^ difficult. 
The east coast is more readily approachable, and is indented by three 
large bays, each with a comparatively narrow^ entrance and a Urge 
expanse of sheltered v^ter behind. The northernmost is Locgoc 
Sibigoc, with the village of Sibigo on its south-eastern shore. Almost 
exactly in the centre of the coastline is Telok (or Uiok) Dalam, the 
largest of the three, with an irregular marshy shore and the village of 
Oeroeng at the south-weatem end. The southern bay is Sinabang 
bay, a very fine harbour, the entrance to which is well sheltered by 
low' coral-fringed islands; on its western shore is the village of Sma- 
bang, the largest settlement and chief port on the island. 

The abundant rainfall produces a dense fore^ cover in which huge 
specimens of Shorta^ a large dipterocarp, commonly reach 50-60 m, 
(160-300 ft.) high. An attempt was made a few decades ago to work 
the timber commercially* and sawmills, fed with tree-trunks by aerial 
ropeways or by tramways, were established, as at Smabang for 
example, but the venture failed. The forests sheller herds of buffajo 
and wild boar—the English sailors^ name for Simculoe^ b * hog- 
island ^ The human population numbers about 4,000, 

SimculoeE reats on a platform, broadest off the weatem shore and 
extending also to the north-west and south-east, which carries a 
number of small islands, mostly coral-fringed and covered with 
coconuts. To the north-west is the Sa Laoet (or Kokos) group, one 
of which Is inhabited and cultivated. To the south-^stt lying half-way 
betw^'een Simeuloee and the Banjak islands, ere Babi and Lassia, both 
low'p sandy* coral-fringed and covered with coconuts. 
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The Banjak^ IsLAhnas 

U’hc native name mefms 'many' or ^ numeroiia^; actually there are 
sixty-seven islands and islets, most of which are very smalL The three 
largest are Toeangkoe, Bangkaroe and Oedjoeng Batoe, all hilly and 
forested^ with m few nath e villages. The remainder, many of which 
are simply rccfis only just av^^aah and supporting perhaps a tree or t^vo, 
are for the most part iow, huilt of sand and coral and covered with 
coconuts'or low scrub. 

The largest and centrally placed island is Toeangkoe, which is high 
in the north—teaching 313 in. {i ,027 ft.) in Tioesa—and lower in the 
south. Its shore is low for the most part^ and overgrown, except for 
one or two badlands in the north and at the soutltem extremity; it is 
fringed almost the whole way round with coral reefs. South-west of 
Toeangkoe is Bangkaroe, which is hilly in the north and south and 
low^er in the centre. Ihe coast is gcfnerally steeper than on Toeangkoe, 
but the shore of Telok Brassi (Chameleon bay) on the east coast, is 
fringed with mangroves. This island too is ringed by an almost un¬ 
broken coral reeh North-east of Toeangkoe is a complex group of 
islets and Bhoals and reefs, beyond which lies tlic long hilly island 
Oedjoeng Batoe. The submarine platform on which the Banjak islands 
rest is joined on the north'-east to the shelf which Eriiiges Sumatra. 


Nias 

Nias is the largest of the west Sumatran islands; it cov^r^ nearly 
4,2txj sq. km., and supports a population of 200,000. Like other 
islands in the series, it is roughly rectangular in shape, w^th a length 
of 115 km, (75 miles) and a w idth averaging nearly 40 km. (35 miles). 
Geologi<^y Ae greater part of the island is composed of marly slates 
and cr^^stalline limestones, mostly of Upper Tertiary age, but there is 
a narrow central core of Lower Tertiary rocks, mainly volcanic. The 
whole island is of rather rugged reEef, and the hilJg, which reach a 
maximum elevation of S86 m. (2,907 ft.) in Goenoeng Lelcmatsjoeat 
arc orderless, with narrow marshy valleys and tabubr limestone 
plateaux. The hydrographic pattern is also complex and apart from a 
few major streams which follow^ devious courses to the sea there is a 
labyrinth of small streams dissecting the pcripheiy' qf the hill-mass» 
The hill slopes arc forested, where not cultivated, and native 
shifting cuJtivatiaTi has produced considerable expanses of secondary 
forest and bush in which a few' large trees remain. The chief wild 
animals are brge herds of deer. 
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Although Nka is predominantly hiUyp the hills only reach the coast 
at the southern end and in the north-western and north-eastern 
comers whilst the large eastern bulge of the island is low, alluvial and 
marshy, as also is the shore in the north-west on either side of the 
mouth of the le Moezoj. For the most part the shore consists of sandy 
beaches, sometiines covered with casuarinas and nearly almya backed 
by miles and miles of coconut groves, especially in the east and south. 
ITiere are many small bays round the coasts but no large indentations 
like those on Simeuloee, The largest is Lagoendi bay on the south 
coast, but the most important is the roadstead of Goenoengsitoli, 
The anchorage here is mdillereiit, but the town is the headquarters 
of a Dutch official and the port is regularly visited by K.P.M. vijsseb, 

Batoe Islakds 

The Batoe islands are about fifty in number, lying about half-ray 
between Niaa and Siheroet and on the edge of a shelf w^hich projects 
westwards from the Sumatran coast. The main group consists of two 
large islands and sevetal dcra^en small ones* Tanahmasa rises to 20^ m. 
{669 ft.) and Tanahbala to 270 m. (886 ft ). The whole group is hilly, 
covered with verdant forest, aurrounded by coral reefa and fringed 
with coconuts. The islands are sparsely populated and only Sigata 
and Telo—two of the smaller ones—^fiave any commercial significance^ 
The small port of Poelautclo deals in coconut products and timber. 

North-caat of the main group is Poebu Pmi, densely wooded and 
w'ith few inhabitants. 


The Mektawai Islanue 

SibeiToet, Sipora, Noord-Pagai and Zuid-Pagai, with about a hundred 
smaller islands, are collectively known as the Mentawai islands. Only 
the four large blands and a few of the smaller ones am inhabited. 
The population, W'hich is autochthonous and quite tmlike the 
Sumatran majnland people in language^ customs and app^earancei is 
primitive and scattered in small villages^ It probably numbers some 
15^000. 

The islands are hiUy, w^ith maxuntim elevations of ;3Cfa-4oo m. 
(j ,000-1,300 ft,), but the shores are generally low. The western coasts 
have sandy beaches and a fringe of coral reefs; they are battered by 
heavy swtII and snrf and are almost unapproachable. The eastern 
shores arc less exposed to the ocean and the w^cst monsoon, but are 
open to the east monsoon; they are generally unhealthy with frequent 
mangrove swamps, and river mnuths fringed with sago palms. 


I 


T 23 ISLANDS ADJACENT TO SUMATRA 

Tlie isbnds are denaaly forested i Ihe fauna includes herds of deer 
and monkeySp a]$o crocodiles and many kinds of snakes. The coastal 
peoples reap ridi harvests of crabs at certain times of the year. 

The adminiatradve centre of the group, which belongs to the 
Sumatrans Westkust Reaidcucyj is Moearasiberoet, oti a bay in Bouth- 
eastern Siberoet, 

Enggano 

Some 300 km. (180 miles) to the south-east of Zuid-Pagai lies the 
lonely outpost of Enggano* or Talandjang* about 50 sq. km. in area. 
The wstem part of the island is fairly loWp mth hills of marl and 
day; the centre and east is higher, rising to 280 m. (923 ft-)j with 
limestone hills and some caves. The whole island is densely forested 
and somewhat unhealthy; there are many wild piga. The coast is for 
the most part dad in vegetation, with frequent coconut pdms^ hut 
there are some sandy beaeh^* Coral reefe and the ocean swell make 
landing imposaibk except at a very few places. 

The people are ethnographically distiact, and very primitive; they 
live for the most part m the more sheltered eastern part of the island. 
The aciministrative centre is the tiny Islet of Doea, one of three which 
he at the entrance to Enggaoo bay, on the eastern side of the island, 

ISLANDS OFF TIdE EAST CO-AST 

The low ‘amphibious’ islands bordering the middle cast coast of 
Sumatra have been dealt with as part of the mainiand (p, 93). The 
other islands luring eist of Sumatra* in the South China Sea* belong 
geologically to Malaya ratlier tiian to Sumatra^ consisting as they do 
for the most part of Triassic sandstone with granite intrusions and 
deposits of tin. The Riouw and Lingga arcldpclagoeB are the drowned 
remnants of a former southward continuation of the Malay Peninsula. 
Further to the Bouth-cast, resting on the shelf which Itnlfs Sumatra 
and Borneo and separates the South China and Java Seas, are the 
much larger islands of Bangka and Billiton^—commonly known as 
the ‘tin idands'. 


Rrouw AaemPELAGo 

The Riouw archipelago fFig- 60* also Figs. 44 and 45) lies south of 
Singapore and east of the mouth of the Sumatran river Kampar. It 
comprises the large islands Bintan and Bataru, between which is 
Riouw strait, and a large number of smaller islands, klcts and reefs. 
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On the whole the relief is tuidubting^ though only in a few places 
arc elevations of over 150 m. (500 ft.) to be found. Groot Karimocn 
has a summit of 580 m. ,goo ft,)p however, and Bintm one of 360 m. 
{j,i8d ft.) The coasts are extremely irreguJar^ and most of the islands 
have fringing reefs. 

Riouw strait forms the main channel of approach to Singapore 
from the fouth- It is sale, sheltered and easily navigable by aU classes 
of vessels. On its eastern shore^ on the south-western coast of fiintan> 
is the port of Tandjoengpiiiaiig (population c. 4^300). the capital of 
the Residency of Riouw eu Onderhoorigheden (Riouw and De¬ 
pendencies). The roadstead is used by vessels exceeding 3-7 m. 
(t 2 ft,) in draught; (he pierhead has a depth of 2“7 m. (g ft.). 

Further west, Doerian strait, between the granite island of 
Koendoer and the Doerian islands p offers another passage leading to 
Singapore, also available for all classes of vessels. North of Koendoer 
island and its satellites is Groot Karimoen, low and swampy at the 
southern end and mountainoiis in the north. Near its south-eastern 
extremity is the small port of Tandjoengbalai. 

The Riouw islands are weU papulatcd. The total in 1930 for the 
Riouw and Lingga groups together was i35pOoa:p a density of twelve 
persq. km. The inhabitants are mainly Malays, Boegincsc and Chme.se, 
with a few natives. The Chinese itre mostly cultivators, the Malays 
and Boeginese fishermen. The chief cultivation product for export is 
gambiFp an extract derived from the leavea of the shrub Uittana 
gamhir^ used in tanning and the mannfecture of dyestuffs and chewing 
mixture, 

Lingga Arciiiph-ago 

There is no rtatural dividing line between the Riouw and Lingga 
islands, though for conveniimce, Pengelap strait may be regarded as 
one. The Lingga group (Fig. 61* also Figs. 44, 45) hes to the east of 
the deltaic mouths of the Inderagiri; on the south BerhaJa strait 
separates it from Tg, Djaboeng on the Sumatra mainland. *I'here are 
(VI0 large islands, Singkep and Lingga, and many smaller ones, all 
of which are surrounded by offshore reefs. Singkep, at the south¬ 
western end of the group» is about 32 km. (zo miles) in both length 
and breadth, though it is by no means square, for large bays indent 
its northern and southern coasts. It has a mnge of granite hills on the 
east, rising in Goenoeng Landjoet to 475 m. (I155S ft.) but most of 
the remainder is low and marshy. Lingga, lying to the north-cast of 
Singkep* is very irregularly shaped* about 56 km. (35 miles) in 
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Fig, 6x. Tbt Liiigga archipelago 

The uplandi and moufflama ijt of old volcanic rock Bind granite (s« Fig^ 44), 
Baaed OD Smnatni ? J 41^^), ^3 asvi Ijz aiTid Admiralty 

Chart 17 S 7 * 
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length from north-west to souA-east. Tins extern part of the Ldaodp 
formed of Titaasic sasdstonei ig mostly low lying, with several large 
coastal indentations, but there arc hills in the norths and the western 
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bulge h muiiutalnous, due to the rtsi^ance of a large mass of Carbo- 
Permian volcanic rocks with an intrusion of granite on its westom 
side. Goenoetig Daik (Piet van T^ingga) rises with a sharp double 
peak to 1,1 fjj m. (3,816 ft.}. The other Islands of the arctupelago^ of 
which the largest are Sebangka, Bakoeng, Temlang and Sebjar^ are 
also hilly, though elevations of more than 150 m. (500 ft.) are few. 

The coasts of the IfLngga islands are deeply indented by many 
shallow bays, bordered by rocky headlands. The seaward approach to 
the coast is difficult owing to the extensive shoals and coral reels. The 
main shipping ixiutes to and from Singapore pass to the east of die 
archipelago (the outer route), or else through Berhala strait (the 
inner route}, but Teniiang and Pengehp straits are also used. 

The principal ports in the archipebgo are Penoeba and Kotadabok. 
Penoeba lies on the island of Sebjar, between Singkep and Lingga^ 
sheltered by Penoeba islet. It has a small pier and is the administrative 
cenue of the group. Kotadabok (or Dabo) is on the eastern side of 
Singkep. It has a long pier fitted with railway tracks, which serves for 
the transport of the tin ore which is obtained from the edges of the 
granite hills referred to above. 

Apart from this tin mining the main activities on the islands^ which 
are less densely peopled than the Riouw group, are agriculture and 
forestry. As in the Riouw isbnds, the Chinese are the cultivators of 
pepper, gambir and eagUp and arc also traders; the hlabys and 
Boeginese are fLdiermcn and boatbuilders. There are some sawniilb 
and a small export of timber and charcoal. 

Bangka 

The island of Bangka (Fig. 6a, also Fig^. 46, 47) is separated Irom 
Sumatra by Bangka atrait which ia the main shipping route for 
vesscb proceeding from Soenda strait to Singapore^ [t ia one of the 
most important of the smaller islands of the Netlierlands Indies on 
account of its rich tin resources. It is about 185 km, (115 miles) long 
from north-w^eat to south-east and has an area of about 11,340 aq, km. 
(4,430 srjp miles). It is brgely composed of undulating hilly country 
rising to a maximum ekvatiDn of 692 m. (5,270 ft.) in the north. A 
brge part of the bland is covered with tropica] jungle, though the 
original forest covering has ahno?t entirely disappeared as a result 
of mining and agricultural operations. Geologically, Bangka resembles 
Malaya, being built of Triassic sandstones and slate, with gmnite 
intrusions; the granite outcrops form most of the high ground. 
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making irregular groups of smaH hills and short ridges* Most of the 
rivers, the chief of which are the Antan, Lajang, Djering and Bang- 
kakola, flow through deeply cut valleys in their upper courses and 
form extensive marches near their mouths. Than peculiarity is dearly 
connected \rith the Pleistocene history of the Soenda Shelf (see p- 12 
and Fig. 6). The steep upper courses were initiated when the shelf was 
dry land; the flooding of the ahelf at the end of ihe Ice Age raised the 
base-kvel of the rivers and so caused extensive alluviation* in their 
lower conracs. 



Tbe hiUi Alt mawlly of or TmMit tockfi (Fig. 46 ). 

Source; Sumatw x ; jjo^ooo 4197)^ aheci tan HenRka i £ (lo 

4 shocta); Bud Chart 2149. 


The coa^ of Bangka are low-lying and frequently maishy, though 
there are several high rocky points where the hilla reach the sea. 
Reefs and shoals lie offshore in many places, Tg* Besajap and Tg. 
OelaTi both of which rise to over 50 tn. (150 ft.) above sea levtlt form 
the most wcfiteiiy point of the island and mark the northern entrance 
to Bangka strait. North-east of these headlancb are the two brge bays 
of Kampa (Boeloe) and Kbbat. Kampa bay b nearly 30 km. {zo mil^) 
wide and has a smooth shoreline broken only by the mouths of several 
streams of which the Soengai Kampa b the largest. Anchorage may 
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be obtained off the mouth of tlda river in a depth of 9-1 (5 fm.). 

Kbbat bay is a large inlet extending in a north-soudi direction for 
about 33 km., and divided into an outer and innEr section by the low, 
granite promontory of Tg. Roeh, Sandy beaches mth blocks of 
granite arc found near the entrance to the bay whUe at its head are 
low, muddy shum covered with mangroves. The outer bay is very 
shallow except in its'hasteVn part where there is a channel with a 
minlniuin depth of 5-9 m- (jJ fm.}. This channel leads to the sheltered 
roadstead near the mining settlement of BeJinjoe at the entrance to 
the inner bay; anchorage may be obtained here in depths (if from 
5-5-11 m. {3 5 fm.). Several rivers flow into the head of tlic bay, the 
largest being the Soengai Lajaog. Along the eastern coasts of Bangka 
there are no deep indentations and the shores are difficult to approach 
owing to the niimerons rocky islets, banks and reefs a short distance 
out to sea. Off tJic village qf Soengaihat a cliaimel through the reef 
gives access to an anchorage m a depth of 6*9 m, (3^ fm.). Further 
south three channels lead through these dangtroua waters to the 
roadstead at the mouth of Soengai Alarawang (Roengai Batocroesa) 
close to the important settlement of Pangkalpinang, tlie capital of the 
island. This roadstead has the disadvantage of being open to both 
monsoons. The west coast of the island^ bordering Bangka strait, is 
low and considerable stretches are marshy, like the shores of Sumatra 
which they face; the two chief settlements are at Tobiali and Muntok. 
The latter is the chief port for communication with die mainland. 

The population of Bangka numbem about 115,000 of whom some 
43,000 arc Chinese and the remainder mosdy natives (dtrived mainly 
from the Palcmhang dLstrict of Sumatra) and i mmi grant Malays. 
The Chinese in this case are mostly engaged in the tin minin gs which 
is the most hnporEant economic activity. The open-cast tin workings 
arc situated round the edges of some of the granite outcrops; several 
of them are ser^^ed by light radways running to the nearest port. 
Agriculture on Bangka is relatively poor, for the sandstone and 
granite do not yield very productive soils; there Is some culdvadon 
of pepper and gambir. 

Apart from the light railways Bangka has several fairly good roads, 
the best ones linking the three principal towns of Fangkalpinang, 
Muntok and Belinjoe. 

Billiton 

Billiton (Fig. 63) lies about 90 km. (55 miles) east of Bangka across 
the island-studded Caspar stnuL It is roughly square in shape. 
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about go km. (55 Jo^g and 70 km. (43 miles) wide and covering 

an area of 4 o 9 ^ (1,160 &q. mdes). In its reUef and geolo^ it 

* resembles Bangka. It is mostly either flat or gently undubting, with 
several summits rising to over 300 m. (t,OQO ft.), and a mastimum 
elevation of 510 m. (1,673 ft-) m the double-pe^ed Tadjam. The 
rocks are Triassic sandstone and slate^ with grtoite intrusions, the 
latter occupying a large area in the north-west with smaller patches 
in the south-west, south-east and north-east comers of th!t island. 
As on Eangka, secondary forest covers much of the surface, but there 
are treeless plains in the centre, covered with grass. The 

rivers mostly radiate from the centre of the island j they generally have 
sand bars at the mouth and are of little use for navigatioa. In the 



63. DiUhem 

Gcfienil rOAp ta iluaw relief, e?oIo||^^ CoaatH Hiid E:flmniiJfiiCatu]a&. 

Souto; BilliiMk 1 : ^00,000 (espied a* G^.G.S. 4^64) ■ Adiuirtlty Quirt 1137, 
A16OJ fieoloEical Hi«t Etim Atioi van Tr^ch pkte [[ (Buttvia, 1938). 
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south-eastern part of the island^ * between Manggar and Telok 
Semboeloe, is a large area of swampy lowland, separated from the sea 
by a belt of sand dunes. ^ 

ITic coasts of Billiton are generally low and densely wooded, with 
innumerable rocky islets and coral reefs oSahore. There are steep 
slopes in the stretches where the granite outcrops approach the coast, 
notably in the south«^vest ^d north-west* The only large bays are 
clearly Browned river mouths; thus Balok bay on the south coast 
somewhat resembles Klabat bay in Bangka. On the north coast is 
Boeding bay, the mouth of the Soengai fioeding, and on the west 
coast is Telok Bran, the funnel shaped mouth of the Soengai Sapal. 
Boeding and Balok bays offer anchorage m a depth of about 7-3 m. 
(4 fm.)- On the eastern side are open roadsteads with anchorages in 
about 5-4 m. (3 fm.), off the entrances to the hlanggar and Linggang 
rivers* Small craft can reach the tin mining centres of Manggar on 
the Soengai Alanggar and Gantoeng on the Soengai Lin ggang. On 
the western side of Billiton there is anchorage in the roadstead of 
'randjDcngpandan, close to the mouth of the Soengai Tjerocljoep. 
The port of Tandjoengpandan (1^,000 inhabitants) has two piers 
with depths of about 3/7 m. (2 fm.) at their heads; it is in regular 
steamer communication with Java^ Borneo and Singapore^ 

Bdliton has a population numbering ahout 58pOOOp of whom some 
20,000 are Chinesep the btter mainly employed in the tin mining 
industry^ As in Bangka, and for the same reason, agriculture is not 
important. The working of tin ore has provided the main impetus 
towards the establishment of internal communications* There are 
several fairly good roads and a number of light railways* 


I 


Chapter IV 

JAVA AND JVIADOERA 

Iniroduetion: Physics] F<»[urc«: Rcgtciniil Dncriptiiin: CooBts; 

AnimaJ Life; MBdaero; BibliqiiTapli]^] Note. 

INTRODUCTION 

The island of Java, with its satellite Madoera, forms the econonric 
and administrative com of the Netherlands Indies. It is smaller than 
Sumatra, and its geographical make-up is simpler, but a combination 
of three factors—a vulcanic soil, a tropical monsoon climate, and the 
bcneficicnt influence of the Dutch—has been responsible for a 
seven-fold multiplication of its population in little more th^rn a 
century, from 6 millions in 1813 to 43 roiliions in 1930- 

Java covers an area of 125,625 sq. km. It is 1,000 km, {620 miles) in 
length, with its longer axis running slightly south of east, so that its 
north-westem comer, St, Nicokiaspunt, is in latitude 5“ 52's, and 
its aouth-eastem comer, Tandjoeng Hantenan, is 8* 49' s. Its breadth 
vaiiea between 88 km. and 195 km., and it is divisible roughly into' 
four rectangular secdons, the first from Soenda strait to Cheribon, 
roughly 320 km. X I so km., the second—the ‘ waist ’—from Cheribon 
to Semarang, roughly 220 km. x roo km., the third from Semaiang to 
Madocra strait, roughly 270 km. X180 km., and the fourth at the 
eastern end, roughly 180 km-X9a km. The fourth division once 
probably resembled the third, but the formation of Madoera strait 
severed it into two parts, of whicb the northern is now the island of 
Madoera. 

For adramistrative purposes Java is divided into three province 
and two native p^dpalities. The province of West-Java corr«sponds 
almost exactly with the western rectangular section; that of Oost-Java 
is almost coincident with the two eastern divisions, while Midden- 
Java and the native states of Jogjakarta and Socrakarta occupy the 
‘waist’ and the western part of the third rectangle. 

Broadly speaking there are only three dements in the relief of 
Java; first the volt^anoes. covering about 28% of the land aurfece, 
secondly the Neogene (Upper Tertiary) sediments, covering 38% of 
the surface, and lastly the Quaternary and Recent deposits—composed 
very largely of volcanic debris—occupying 33 %. The volcanoes form 
the island’s backbone, and in the eastern two-thirds there is on an 
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average one 'vertebra* — in the shapt of a volcanic cone or caldera— 
every 50 km.; m the weat the volcanic bell h broader and the cones 
are even more closely spaced. 


PHYSICAL FEATURES 

^ Geoldgicm, History 

It is impossible to reoooatrtict the geological history of Java as far 
back as that of Stimatra, for example, for almost the entire island is 
oomposed of rocks of Tertiary and Quaternary ages, and ther^ is no 
evidence to show what conditions prevailed in tkcu^ previous to the 
Cretaceous period. 

Only three small areas are known to be formed of pre-Tertiary 
rocksi and in each of these the rocks arc highly folded and rnetamor- 
phosedj so that their exact ago is difEcnlt to determine. In the Loekolo 
region, east of Banjocmas^ there are schists and gneisses, dates and 
limestones^ other occurrences of schist are in the Djiwo hills, east of 
Jogjakarta, and on the southern side of Wijnkoops bay^ in the south¬ 
west. In all three areas the metamorphic rocks are bordered by small 
outcrops of folded sediments—sands, marls and Hincstonea — which 
can be proved by their fossU content to be of Palaeogene (Lower 
Tertiary) age. The metamorphosis of the older rocks is possihly of 
bte Cretaceous age, but the folding of the Palaeogene rocks must 
obviously have occurred during one or other of the tw^o great Tertiary 
periods of mountain-building ^d volcanicity (cf. p. ii and Fig- 5)- 
Of the latter there is far more abundant evidence. 

The first great episode of folding and volcanic activity took place 
probably during what in Europe would be called the Miocene periods 
i.e. Middle TertiaryHuge volcanic piles must have been built up, 
but then as now erosion was very powerful, and the debris was 
dissipated into the surrounding seas, so that little evidence remains of 
the site of the craters- Camiderable thicknesses of sedimentary rocks 
accumulated during the late Tertiary (Neogenc) period. In the south 
these sediments were largely derived Eom volcanic lavas and ashes; 
they comprise tuffs and volcanic sands, with occasional la™; locally, 
but especially in the eastern half of Java, limestones are well developed- 
In northern Java the lower part of the Neogene formations contains 
no volcanic material at all, and the limestones and marls, with local 
lignites and oil deposits, were derived from the continental land to 
the north. The higher beds however contain an increasing proportion 
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of volcanic debris. The renewed attachment of Java to the coDtlnent 
of Asia during this period permitted the mig^ration of vertebrate 
animals, iodudmg prehistoric man* into the region; evidence of the 
latter has been provided by the discovei^ of fossil bones^—the famous 
‘Java man^ (H<^ma ro^oenrir)—in the Solo valley of East Java^ in 
duviatile deposits of late Pliocene age+ 

At the end of the Tertiary era, or at the ftegmSing of the Fleiatocenei 
the volcanic activity^ which had never completely died dowUp burst 
forth again with renewed vigour, accompanied by strong folding 
movements. The present line of volcanoes was initiated at this tiiTie» 
and the relatively soft Ncogene sediments were bent op into folds 
and Bomethnes fracturedi In the north the folding was not intense^ 
and gentle upfolda and dowTifoIcb occur * oriented east-west; in the 
centre the folding is sharper, and trends more north-%vt!St to south¬ 
east, while the present south coast of Java is in effect a gigantic 
faultline scarp^ a great fracture line with a subsidence on its southern 
side- 

The rapid erosion of the grotving volcanoes soon produced a 
considerable fringe of muddy deposits, especially on. the nurthem 
side of the line of conesp where the land of the Soenda Shelf had 
been floetded once more as a result of the melting of the Pleistocene 
polar ice-oapa. Renewed uplift of Java liowever converted this fringe 
into diy land, and the increased erosion which this uplift entailed 
midated the formation of a second fringe. The present northern plains 
of Java thus consist of two roughly parallel belts^ an older one, some¬ 
times referred to as ^Quatemaiy rerraces*, at higher elevation^ on the 
south, nearest the moirntains, and a more recent one, little above sea 
levef and still extending rapidly in places, nearest the coast, in the 
interior^ the accumulation of volcanic debris sometimes dammed the 
drainage of large areaSg and lake basins resulted, such as those which 
now form the upland plains of Bandoeng, Garoet and Banjoemas. 

Physical Charactehi^cs 

The three main geological formations give rise to more than three 
main of landscape, for the Neogene rocks are of varying 

lithology, the volcanoes are in various stages of growth and de¬ 
crepitude, and the Quatemary deposits are at varying levels. 

Ncogene rocks are found at elevations varying from sea level to 
just over 1,300 m. (4400 ft.). There is a strong contrast between the 
maturely “dissected landscape of the rocks (mainly maria) derived 
from volcanic debris and the' karst* of the limestone areas,' Karat* is a 
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general name given to the almost waterless land surface which de^ 
velops on thict^ porous lirnestone formations. Despite the heavy 
rainfall^ there is little surface waterp for the drainage is mostly by 
underground channels* The surface La often pot-holed mxh large and 
small ainkSp down which the water dr ains . The barremicss of the 
landscape is accentuated in eastern Java by the drought of the east 
moDSOon season. The best example of karlt landscape Js in the 
Duizend-gehergte (thousand h i ll s ) or Goenoeng Sewoe, in southern 
Jogjatartai but there are other Dccmrences further east, in the 
Blambangan peninsula and in Madoera. The mature landscape 
developed on the marlsj with abundant surface water and rapid erosion, 
is exemplified especially in southern Frcanger, south of the volcanic 
mountains. 

The scenery of the volcanic rocks dominates Java. It is seldom 
pofisihle to obtain a long distance view which does not include at 
least one volcanic cone. The volcanic phenomena of several of tlie 
active ones have already been described in Chapter t {pp. 37-37 
Figs. 15-34) and further general details are given in the physical 
description which foliowsp so that little else needs to be added here. 
It may he useful however to convey some idea of the form and size 
of the volcanic mountains. 

A relief of extreme youth characterizes most of the volcanic region, 
tliough some of the older parts—^the relics of the Late Tertiary cones 
and the extinct Quaternary ones—have a more mattirely-dissccted 
iippcarance. Whereas the I'^ertiary remains now attain no greater 
elevation than i^goo m. (6,200 fit.), there are forty-five recent canes 
attaining summit levels of between 2,000 and 3^000 m. (roughly 
6,500 to 10,000 ft.)p and fourteen rising to more than 3,000 m. The 
highest of all are tliose that have preserved their origin^ slender ash 
cone, w’ith a small central crater—such as Semeroe {Mohomcrac) 
3^676 m. (iZpOBo ft.) and Slamet 3,432 m. (11,^60 ft,)* Other lofty but 
less perfect cones are Tjaremc, Soembing and Merapi* On the whole 
the single slender ash cone is a rarity; more frequently the top lias 
been truncated by explosive eruptions, and commonly the volcano 
has two or more cones grown together^—e.g. Gcdc^Fangrango, 
Lamongan-Taroeb (Plate 7) Ardjoeno—Welirang, Goentoer (near 
Garoet), and Law^oe. A further variety i^ prosnded by the gigantic 
caldera of eastern Java—Tengger, Tjang and Idjen. 

Considering the narrow width of the islandt it b dear that the 
slopes up to such heights must be very steep. Mohomeroe, in fact, is 
only 35 km- (15 ofilos) from the Indian Ocean; even at a regular slope 
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slope means of eDurse that a much steeper gradient h in fact foimd 
OH the higher parts of the moimtaio^ In generalj the upper slopes of 
all the active volcanoes^ particularly those which arc devoid of 
vegetatioQp are as steep as the unconsoUdated character of their ash 
and lava surfaces will jjermiL Such bare, steep slopes are very easily 
eroded torrential rams, and ash cones especially are often, highly 
sculptured by deep gullies (see Plate 8). 

Each steep-sided cone stands on a very broad base, and llie angle 
of slope decreases considerably towards the outer edge. Thus the 
larger cones and caldera have bases 3^5*^ km. in diameter^ and the 
ratio of the height of the cone to its base is roughlv i : 10 to r : 15 
(e.g. Tjareme i: 9^ Semeroe i t 10; Slamct t : Mempi i : i+; 

La woe i : 15), The older extinct masses are of course more worn 
do^n and less perfectly conical, and the ratio is thus lower; Moerjo* 
for examplep is only i ^6oa m. high on a 35 Itm . base—a ratio of 1 ^32. 



Fia* 65, lavm ric«-fieldi 


Tl^il CTuqs BjujiJd be eompared with Figs. 614, 67 and 

BBsed Atlas vait Tn^pitch NeAerlaad, plate 17 (Basavia^ ^93^)* 

A last essentia element of the Javanese landscape, this time marv- 
made, is the rice-field (Plates 31, 33, 36. 38. 43). Sawah (rice-fields) 
cover the gitatcr part of all the lowlands, and spread in terraces up 
the slopes of the volcanic mountains (Fig. 65). The Tertiary rctcks do 
not provide a rich enough soil to make elaborate terracing worth 
while, and these mountain and upland areas therefore create the 
major gaps in the map of rice-fidds, together with the higher parts 
of the volcanoes. 


RmHS 


The drainage pattern and the position of the main watershed are 
shown on Fig, 66. It is noteworthy that in the two broad sections of 














Pbte .^i- Ricc-piutirinH in [ht^ Canwl basin 

Ttwsc are —wet rice-ficSd.H| arrajifled in terrnccfl constructed nnd Tualntajiied with infinite care, partly in cnabti- the 

flooding to be carried out and partly to pit; vent the aa\] erosion which would oEhEiwisc ioevitabLy occur nn CuUtvaied slopes llflder 
Conditions of cquutorluf rftinEiilE, For further examples of ‘suwidfi* see Flutes j:jp 3O, 38 and 42. 
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the Island the divide between Java Sea and Indian Ocean drainage ia 
much nearer to the latter than to the fortner, whereas in the two 
narrow portions it b more Or Jess centrally placed. Actually about 
63% of the land surface drains to the Java Sea^ and 3a % to the 
Indian Ocean, the remainder comprising the basins of small rivers 
entering Soenda and Jlaii straits. 

The sknpltdty of the drainage pattern lb interrupted by three maiii 
features. In the first place, the great volcanoes and caldera are 
characterised by innumerable streams which drain radially before 
being caught up into major rivers. Secondly, the existence of old 
Quaternary bke basins interferes with the symmetrical arrangement 
of Streams flowing north and south; and thirdly the east-west orienta¬ 
tion of the Tertiary fold-ranges of the north-east imparts a similar 
direction to the major rivers in that area, 

In West^Java tlie largest rivers are the Tjitaroem and Tjimanoek 
(the prefix Tji means river). They both rise in the great volcanic 
group of which Fapandajan is the centre, and both In their upper 
courses drain an old Quaterniuy^ lake basin, the Tjitaroem flowing 
across the B3ndoeng basin and the Tjimanoek across the basin of 
Garoet. Both rivers are building extensive deltas. Each is useful for 
irrigation, and is also navigahle for small native boats. 

In the 'waist* of Midden-Java the major streams are naturally 
smaller. The largest in the north is the Kali Pemali* but there are 
several substantia) riverx draining to the Indian Ocean, notably the 
Tjitandoej^ which flows across one of the fe\v swampy lowlands of 
southern Java, the Kali Serajoe which drains the Quaternary lake 
basin of Banjckemas, and the Kali Progo. ITie I'jltandoej is die only 
one which is navigable^ and that only for a few kilometres from its 
mouth. 

It 15 in the broader section of middle-east Java that rivers attain 
their maximum length and volume. The Bengawan (or Kali) Solo 
rises in the southern Tertiary range and has a course of well over 
5t» km,, with a drainage basin covering 15,500 sq. km. It flows north¬ 
wards across the Quaternary basin of Soerakarta, and then turns east, 
meandering Considerably. Beyond Trinit (where the fossil man was 
found) it breaks through one of the east--west Tertiary ranges and 
then resumes its. meandering easterly course, finally entering the Java 
Sea by an artificial channel which ends in the rapidly extending 
muddy projection of Oedjoeng Pangkah (Fig. 77), Solo is navi¬ 
gable for amall praus from its mouth to Soerakita. The Kali Erantas 
has a peculiat coume, only slightly shorter than the Solo. It rises in 
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the volcanic mduntaina north of Malang, flows southwards across the 
Quaternary basin of Malang, and then turns westw^ards between the 
southern limestone range and the foothills of the volcanic mass of 
Kelocd and flocUik:; it then turns north to follow the Quaternary basin 
of Kediri, and lastly cim^ca eastwards to Madoera strait, which it 
enters by two widely separated mouths. It is thus perhaps unique 
in the world in foUowiiig in turn each of the cardinal .compass 
directions. 

In the eastern rectangle of Java there are no large rivers, owing to 
the central posidoD of the volcanic baetboue and the welhmarked 
dry season. 

The volume of the Javanese riveia varies conslddrably according to 
the season. During the westerly monsoon, roughly from October to 
May, the rainfall is heavy, both in total anaount and in individual 
Storms, and this is especially so in the west. During thk season there¬ 
fore the rate of discharge is high, and floods are frequent, occasionaUy 
causing damage to engineering atnictures, irrigation works and 
agriculdiral land. In the period of the easterly monsoon, from May 
to September, when the rainfall, espeeially in eastern Java, is less, the 
rivers are naturally low. Most of the rivers are of a deep brown colour, 
□wing to their mud content. The larger ones have a strong tendency 
to form relatively high strips, or natural levees, along their banks in 
their low^er courses. 

The er^ive power of the rivers h considerable, as a result of the 
heavy rainfall and the predominantly soft and unoonaolidated 
character of the volcanic debris in the mountain areas. The Solo, for 
example, has a length of only 560 km. compared with the 1*300 km. 
of the European river Rhine, yet ita annual water discharge ia eight 
times ^eater, and its mud content is aurty rim<^ greater than that of 
the Rhme. Hivers in many parts of the world discharge eroded debris 
equivalent to a lowering of the land surface over their catchment 
bast^ by under 0-05 mm. per annum, e.g. Thames 0^02 mm., IVIissis- 
sippi 0 06 mm. In Java however these figures are greatly exceeded: 
the Brantae records 0-31 mm., the Tjimajioek 0 4 nim.» the Loesi 
0’S7 mm., and the Serajoe i'6 mm., whilst in the case of some small 
torrential streams the rate of erosion may reach 2 mm. or ev'en 3 mm. 
per annum. One small Javanese stream has recorded a denudation 
equal to 1 mm. in a single day—the equivalent of the work done by 
the French river Mamc in 200 years ! 

The combination of soft rocks and heavy tropical rainfall thus 
produces a state of aifairs which makes the land-forms of Java 
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Fig, 6S. Javn: Wcfitcfn bulf 

Key ifuip to Fig^ flhDTH'Lns iHiidovtr loom, and chief physical featurca and towm. Moujuain peaks ahowti byaatemka ai 
oan-voluLnic. 
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^oDgst the least stable of the whole world. The TcrtiaTy volcanoes 
have almost completely dkappeared; the early Quatemaiy cones are 
mostly in rums; some of the most recent ones are already badly tut 
up by eroaion—and meanwhile the northern plains go on extending 
rapidly, perhaps fay as much as 1 km. in ten years in the vicinity of 
the larger deltas (see p. 169, Fig. 75 and Pbte 47). 

• * 

REGIONAL DESCRIPTION 

For purposes o^f description Jav^ may be divided into the following 
sections: 

Volcanic mountaiiu and included 
NcogHlc maun&iin and fUilllcIng uplands 
Cosstjil pliina 

Middcn-Jaikna; 

t^erdary tnoimtolm and volcanos* i 

BanjocmaB baain 
Northern coastnJ plain 
SmJthcrtk CoaatBl plain 

Middle-Eaal Jav^i: 

GocoDciig Mdcqd 
Northern limealoin: range 
Lfocsi-Salo depression 
Central Tertiary range 

Centrai Quatemery d^teflskid and intcr^valcaiuc basina 
VolCXDDB 

Southem Tertiary rangca and plateaiii 

Oon-Java: 

Nartb isoaat p lain a 
Volcanic inAAaca 
South coaat plaina 
Terdaiy mountains 
Blambangan peninsula 


West Java 

AU the major elements in Javanese relief ant to be found in this 
western divisiotn—volcanic mountains, flanfeing highlands and 
plateaux of Neogene sedunentary rocks. Quaternary upland basins, 
anrf enastal plains. 

Volcanic meuntams attd included basins 
The main vulcanic mountain belt is crook-shaped. It extends from 
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Fluile 34. nc'flf Bund^K-ni; 

'llliia phatn shows tht cxHUitrv'sidi^ n*ilf at about i.zexj m,, In the S0U[h-«Li»tem fou!hjJ[s of 

Tanj(ltnehflnpr.lhi:se, 11 knu north of Thf xnfr VDlcanic tichriii. lini het-n much cut into by stT'eanisi 

KiuvftiHtcd us Q rcfifciU of the dminJlge of the Bandoenir luko ba&in. Fnr loimrion bgs Ftp- Gy. 
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the Bantam lowlands on the we^ to the head of the Tjitandoej low¬ 
land in the east, a distance of almost JOO kxn.p and th-en curves back 
westwards for lOo km. as far as the extinct cone of Kendeng. Within 
the crook lie the upland basins of Garoet and Bandoeng. There are 
also several outlying portions of volcanic highland—individual Cones 
or mountain masses—lying east and west of the main belt. To the 
east lies the almost perfect cone of Tjareme ^3^078 m.), an active 
volcano which overlooks the plain of Cheribon from the soijth-west. 
To the west, several outposts of past and present volcamdty Imk the 
main Javanese volcanic belt with that of Sumatra. In Soenda strait 
are Prinsen-eiland (Poelau Fanaitan) {summit 330 m.)j and the 
Ivrakatau group (gummit of Rakata 813 m.). On the mainland of Java 
there are fotir separate areas. In the south-west comer is Goenoeng 
Pajoeng (480 m,); on the ^tem side of Welkomst bay rises a ridge, 
presenting a steep face to the west and culminating in G. Hondjc 
(6ao m.); this ridge continues northwards as a low swellings ending 
in Batoe Hidoeng (275 m.)* In western Bantam is a group of volcanic 
mountains, lying between Peper bay and Serang; the two highest 
summits, Kajang (1,77^ m-) and Peolaaari (ij34h m.) are both 
dormant volcanoes. Finally, the north-westcrti comer of Java is 
composed of a small volcanic masSj rising betw^een Merak and 
Bantam bay^ it has several peaks, the highest of which is G. Cede 
(595 m.). (Cede is a common muimtain namCt meaning simply 
* great* or *big'). The gap betw'een the mountains of w^estem 
Bantam and the Gcdc group gives passage ta road and rail between 
Serang and the small ports of Merak and Anjer Lor on the coast of 
Soenda strsit. 

The maiii volcanic mountain belt presents more contrasts than 
any other part of Java. In the southern Bantam or Lebak mountains 
in the west it coptain^ $ome of the wildest and mOiSt sparsely popu¬ 
lated country, but further east there are several easily accessible 
‘tourist" volcanoes, and a dense population clusters about the richly 
cultivated lower slopes and over the enclosed basins^ The mountains 
of the Lebak region are mainly built of volcanic breeching ; there are 
some extinct cones^ the highest of which is Hahmoen (1,92^ m.) 
roughly to the centre of the mountain mass. Most of the higher parts 
are densely forested, and means of commitnicatiDn are scarce. There 
are tea and other plantations at lower altitudea. The mountains aet 
as a watershed between southw'ard diaioage by short and swift 
streams to Wijnkoops bay, and northward drainage by longer rivers 
which cross the plaing to the Java Sea. The eastern outpost of this 
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mountam region is Goenoeng S^Jak (2,211 rn.), a dormant volcano 
(Plate 32). 

Between the cones of Salak and Taiigkoebanpmhoe, about 95 km. 
to the east, the volcanic belt has been very severely eroded by the 
headstreams of three rivers, and its continuity has been broken by 
two ^gaps/p the eastern of which i& some 50 km. wide. Between the 
two breaches is a large double-p^ked volcano:; the higber of the tw'o 
summit* is Pangtango (3,019 m,—9,905 ft.)^ the other is Cede, only 
sbgbtly lower, with a crater still on the ‘active* list (see p. 22 and 
Fig. 64). Lying between SaJak and the Gede-Pangrango mass is the 
Benda gap, only 530 m. (1^740 ft.) above sea level. The northern 
approach to this gap is formed by the head of the Tjisadanc^ the 
southern side by the Tjitjatih, a tributary of the Tjimandlri which 
flows into W ijnkoops bay+ The gap Carnes the Buiten^org—Bandoeng 
railway and a main road. 

Ea^awsrds of Gede, the hcadstreams of the Tjitaroem have com^ 
plctely broken down the volcanic belt. The erosive power of the river 
was no doubt conaderably enhanced in the past by the drainage of the 
former lake in the basin of Bandoeng. Several tributaries frora the 
west^ rising on the flanks of Gede, drain the laige TJiandjoer trough ^ 
roughly 250—500 m,. sbo%'e sea level, which provides a muteway for 
the Buiten^org-Bandoeng railway. The Tjitaroem itself rises tn the 
volcano Ken dang and flows se-nw across the almost flat floor of the 
Bandoeng basin, 650-750 m. (c 2,100-2,500 ft.) above sea level, 
before turning noithvFards and following a sinuous course through 
the volcanic belt and its flanking Neogeue uplands to the northern 
plain. The main Batavia-Bandoeng railway does not follow the river, 
which is winding and often deeply incised; it takes a more easterly 
course via Poerwakajta, and joins the line from Buitenzorg at the 
north-western end of the Bandoeng plain (Plate 33), 

The Bandoeng plain (Plate 34) is overlooked from the north by a 
caldera, the rim of which, broken on the southern side, h crowned by 
three cones, the highest being Tangkoebanprahoe (2,C76 m.) (Fig. 15 
and Plate 3). The volcanic mountain belt extending south-eastwards 
from this caldeta to Goenoeng Bawal comprises a succession of large 
and imperfect extinct cones separated by wide gaps, Betvi'cen Tang- 
koebanprahoc and Goenoeng Boekit Toenggoel (2.209 the road 
from Bandoeng to Soehang crosses the range at about 1,500 m. The 
next gap is that of Tandjoengsari, only 859 m., which carries the 
Bandoeng-Cheribon road. The third gap is the large and deep valley 
of the Tiimanoek, the erosive pow^r of which was increased in the 



Pltife Lek'a luku, in the G4iraet bn^in 

LcTc0 take is aiic ui' tht- nf the sh^t of wajtuf which {omicrly ocdupiMl the Caroet hnain. ^fhe Ymm mdu 

^hnq^ly a^ainiflt the ’Vulctinic iriQuiirasnH which surmund jf. 




Rinr-ficldi in thi: fr|iR>er basin 

Thr level snrf^ri of the old lukc bed has ttil into by river trosion since rln; drilinugr 
i>f tht- HMv; *Lnd the rcsultlnif ate now terTQced. 



Plate J7. ttailway hridj^e nt^ap 

’thv wiluiiy linking th.= JlwiiluenB and iitioct Wins cro*«s tfc,. inteniHinK wartrshed 

where t£M steep. 
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past by the kke-watera of tht Galwt basin^ This basin lies at 600- 
700 m. (2pOcw?”a,300 ft.) above sea lei^ el^ with the toi^m of Garoet nt-ar 
its upper end. The surfece is still kke-studded (Plate 35); some of 
the lakes, as near Trogong, have been converted into Eah-ponda* 



Figr ^Ite baeillt of BandHOcnif snd fj^iroet, und their 
suiTDiididinf' moujitiiJiis 

The map showft ihv ptiyidod Ktting of the- ancient lake basins Eurmunded hy 
volcftnocs^ Koti& the gorge? by which the tivcia le^vc thi: bEt^ln^, curbing ihcnti^h 
the dam of volcijiic debri* which fofffljcrly pnndcd back the lake watciB- G. Malang, 
in the wealp Je nnct-vaflcsiuCr For further detail* of some of the active txi'lcani>e* of 
thia [cgian, etc pp. rzy and zS, Figa. r^ and a]*d 34 to 

jB^aed on Jat'a z i zsosdoo, sheat z (copvcd by G.S.G.S. ss Bcrica 4^00). 

The main railw^ay line enters the basin ffnm the westp crossing the 
Nagreg col at about qoo m. from the Bandoeng plain (Plate 37). 
Like the Tjitaroenij the Tjiimnoek valley is not followed by either 
rail or road^ owing to Its ind&ed character on leaving tlie Garo^t 
basin; the niilway to centmJ and east Java crosses the Tjipeundeuj ool 
at little over 700 m. and descends sonth-castw^ards to the Tjitandoej 
pLain^ 

The Garoet basin k more or less surrounded by imposing vol¬ 
canoes, including the active Galoenggoeng-l'clagabodaSp Fapandajan 
and Goentoer (cf. p. iS and Fig/16)- West of the basiop the broad belt 
of the volcanic mountains of Preanger* with sc vend e?ttinct and 
dormant cones, extends westwards, forming the southern ramparts of 
the Bandoeng basin; nn the slopes of these mountains there arc 
numerous tea and cinchona eatates. The last volcanic cone is Keodeng 
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(1*854 beyond which Lhe lieind of thu moyntains is continuedp 
though with decreasing altitudes, by Neogenc sedimentary foniiations. 

Ncogena mf?uniatns and JImking upliiPtds 

The Neogene rocks in ’western Java give rise to landscapes which 
are on the whole nione repellent to hu man setltement and agriculture 
than in any other plrt of 4 tic island. The marls, sandstones, brecchias 
and oceasionaJ limestones yield less fertile aoib than are to be found 
on the slopes of ihc volcanoes and in the alluvial luivlands. I'his is 
especially true of the broad and dissected southward-facing slope of 
the Preanger mountains, which receives the full force of the westerly 
monsoon and has in consequence an extensive forest cover. It is also 
true however of the low-ljing terrain of southern Bantam^ between 
Peper bay and the southern coast* North of the volcanic backbone the 
Neogene (niigc is narrower and less continuous, being completely 
absent in the vicinity of Buitenzorg, In northern Bantam, betw^een 
the Lebak mountains and the coastal pbm of Senmg, is a large area 
of low relief and altitude, crossed by the Tjioedjoeng aftd Tjidoerian, 
and floored by Neogenc sediments largely made of acid volcanic 
debris. Most of this area is geographically more allied to the coastal 
plains than to the highland flanks (cf- Figs. 64 and 65). 

Coastal Plains 

The northern plains of West-Java average some 35 km. in viidth^ 
and consist of two pamBel belts* The coastal belt of recent alluvium 
is narrowest in the west, behind Bantam bay, where it extends inland 
for some 10 km* to Serang; it broadens eastwards, and occupies almost 
the full width of the plain in the regions of the TjJtaroem and Tji- 
manoek. In general it is very flat and is less than 15-^0 m, above sea 
level. Rice-fields occupy a very large part of the surface (Plate 38*) 
and the dense population is for the most strung out in villages 
aligned along the roads, or along tlic large rivets, the nicandcring 
courses of w hkh are navigable for small boats (Plate 46), These larger 
rivers, e.g. Tjioedjoeng, Tjilarocm, Tjipoenagara and Tjimanoek, 
have built, and are still building, extensive deltas, the seaward ends 
of which are still marshy; these are more fuBy described in the section 
on coasts (sec p. t 6 q and Figs. 74, 75)^ 

rhe * Quaternary' terrat^' belt lies between this coastal plain and 
die edge of the mountains. Its wddth fluctuates considerably, and it 
is occasionally almost sandwiched out. The surface offers conridemble 
contrasts with the coastal rice-belt; it is at higher elevation, genemfly 
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2^50 m. though occasionally 'rising to loo m., and is much more 
divccsified. It is less Sat, hetng crossed by innuniEfable vsatercourscs, 
which are often quite sharply incised into the soft volcanic debris 
of which the ' terrace’ is built. Rice-fields cover a much smaller 
proportion of the surface; they are terraced, and arc for the most part 
confined to the immediate vicinity of the streams; large areas are 
covered with plantations of various kinds. The population is more 
scattered and settlements are generally smaller. 

The dividing line between the tw'o parts of the plain is sometimes 
quite sharp: it may take the form of a terrace or break of slope a 
metre or two in height; elsewhere the transition is accomplished 
within a few kilometres. There i.s a marked tendency for a concentra¬ 
tion of settlement along the junction zone; viUages are closely spaced, 
with small towns at frequent intervals. Towns located on or near the 
line include (from west to east) Scrang, Tangerang, Mcester Comelis, 
Bekasi, Tjikerang, Pagaden, Bangadoca and Ardjawiiiangoeri. At 
times too the Eatavia-Cheribon railway fine follows the same zone. 

Midden-Java 

rhe relief of this section of Java is ratlier more symmetrical than 
in the regions to the west and east; the watershed is more or less 
centrally placed, and there are plains behind both nordi and south 
coasts. This apparent simplicity however conceals a somewhat 
complex structure of Tertiary folds with large superimposed volcanic 

At the western end of the ‘waist' the Tertiary' folds have already 
taken on a NW-SE trend, and this is mamtamed over the broad belt of 
country which iritervenea between the volcanoes of TJareme and 
Sawal on the west and the huge cone of Slamet on the east The 
central range reaches 1,347 tn. {+.4^9 ft.J in Goenoeng Podjoktiga, 
the highest elevation attained anywhere in Java bv mountains of 
other than volcanic origin. Only a few kilometres to the south-east 
however the range is so reduced to height and width that a narrow 
only over 300 m. above sea level separates a tributary of the 
Tjitand«j from a headstream of the Kali Pemali. A more southerly 
and range flanks the Tjitandoej lowland on its north-eastem 

structure is apparent in the direction 
of this Tjitatidoej trough and also in the line foUowed by the Cheri- 
^n-Jogjai^ railway line between the centraJ range and the 
foothills of Slamet, crossing the main watershed at Kranegan 
(c. 325 m,). 
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Beyond the gorge of tlic E^li Serajoct by which the former Uke 
basin of Banjoenias is drained to the soutliem coastsl plain, the main 
range ^ here reduced in altitude to 300^400 m., curv® eastwards, and 
broadens out into a bell of low mountainsT reaching summits of 
1^000—1,100 m., separating the Banjoemas basin from the eoastaJ 
plain. It is in the heart of this region^ in the Luekulu vjillcy, that some 
of the pfe-Terdary metanthrphic rocks are exposed. The Tertiary 
belt swings soiith-castsvurds again „ south of the volcano Soembingi 
and ends on the flanks of the Kali Progo valley. 

The eoiresponding Tertiary belt on the northern aide of the 
'waist* is Jess contmuoust being interrupted by the northward 
sprawling of the voleanJc debris of Sbmet (south of Tegal)^ of the 
Dijeng plateau (south-east of PekaJongan), and of the dormant cone 
of Oengarang (south of Semarang). The aneEiii lying between these 
three volcanic masses, in the centre of the island, are characterized 
by Tertiary folds^ again oriented nw-se. Between Slamet and the 
Dij^ng plateau^ summit levels of over 1,200 m. are attained, and the 
watershed range has a steep southern face overlooking the Banjoemas 
basin; between Soendoro and Oengarang, the same trend ia obser¬ 
vable in the ridge which fomis the watershed between the Magelang 
trough (Kali Progo valley) on the south and the Kali Bodri on the 
. north. 

The volcanoes of this region form an impressive array. The most 
westerly is the slender active cone of Slamet (3,4aB ra.). Further 
east is a NW--SE zone of volcanicity, mth the confused region known 
as the Dieng (or Dijeng) plateau (summit Goenoeng Praoe, 3,565 m.) 
in the north, the active cone Soendoro (3,135 m.) in the centre, and 
the dormant Soembing (3,371 m.) in the south^ Beyond the wide and 
deep trough of Magelang is a north^south volcanic belt, with the 
dormant Oengarang (3,050 m.) in the north, and the two gianta 
Merhahoe (3,1+3 m.) and Merapi (2,911 m.) in the south (Plate 40) 
(see p. 29 and Fig. 17). Half-way between Oengarang and Merbaboe 
is the smaB Quatcmaiy Like basin of Ambarawa, at 460-470 m. 
(^- 1030 ft.) above sea level, now drained by the Kali Totntang which 
ha$ cut a gorge through the dam of volcanic debris. The floor of the 
hasin^ swumpy in the centre, is almost completely covered with rice- 
fields, and there is a line of settlement rotmd the edge^ 

The Banjoemas or Kali Serajoe basin is floored by Quaternary 
sediments. At its lower western end it is drained through a gurge 4 km_ 
io length and over 150 m. (500 ft.) deep, cut in the Tertiary ridge 
referred to above. The floor of the basin at this end k only ia-20 m. 



4*> Got?niH;ng IVEcrapI (wntral Jaxsi) 

A of the voI™d from the north, in the Col tfibout 1 ,500 m.) which sepjifateft 
from Mrrbltboc. illao 17 liitd iS. 



Plato 41. Goenotanj^ Rnoonif 

A V]oiv of the crater of the volcano aho’.vinif the deflree of activity in lyzz. Hec wlso plate 9. 



P]ii[c 41. The north coast plsiin nf Midden-Ja^ Q 

Air vievv^ liKhkinw Kouth neur Sonnnuni, Jtberuf 14 km- stiuHl-Wrtt r>f ^reyal. fti tin' Centre h Jl main rujidt nn the [eft rhe 
C'htJrklwm-Hr>i)rLvakeriJk rail way l inu jnd in rhe tnp rttrhE the Kafi Ih-Cfuih. Sawah dornSnata the hnduciipc hem aR c^lsawheri' 
in she JdL™nese plainB. 
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above sea level, but it rises to nL at the ea^eru end. Much o£ 

the surface is covered Mth terrBCed rice-fielcis. Comjntuijcatioa out¬ 
wards is severely limited by the volcanoes and the Tertiary ridges. 
The railway north-westwards to Cheribon has already been mentioned; 
this continues southwards through the Serajoe gorge to the coastal 
plain. Neither rail nor good road crosses the mountains north and 
south of the basin* and the only eastern exitris ria the head of the 
Scrajoc valley to Wonosobo^ a route followed by road ^nd light 
railway. Thence the road crosses the high col (1,390 — 41560 ft.) 
between the volcanoes Soendoro and Soembing to reach the upper 
Progo \'alley. 

The northern cental pbin (Plate 48) is narrower and of more 
variahlc Mdth than in western Java. East of Pekalongaxi it is actually 
sandwiched out completely by a northward projection of Tertiary 
hill-country which culminates in Goenoeng Prikso (367 mn). In 
general, and except in the victuity of the few" comparatively small 
deltas, the recent alluvium occupies a smaller proportion of the plain 
than the older terraces. Both parts of the plain are usually covered 
with rice-fields^ swamp-rice on the coastal section and terraced on 
the areas further inland, where also sugar is important. Owing to the 
narrowness of the whole plain, the differentiation between the older 
and new^er parts of the plain is Jess apparent than the striking oro- 
graphical change which occurs as soon as the Quaternary alluvia 
give w^y to ^solid ' Tertiary^ rocks. 'IThis change takes place at a lower 
altitude than in VVest-Java, and in the w^cstem part of the plain, for 
example, it is to be found at m. (c, So-ioo h.)\ the towns of 

Tjiledoej and Bandjaiardja are members of a family of settlements 
situated along this geological junction. 

A number of small northward-flowing rivers have built up deltas, 
e*g. the Kali Pemali and Kali Tjomal, but their extent is much less 
than those nf West-Java. 

The southern coastal plain falls into four sections. At the western 
end is the Tjitandocj lowland, trending nw— se and crossed from 
north to south by the meandering Tjitandocj, which is bordered by 
broad areas of forested sw^amp. This river flows into the mangrove- 
bordered lagoon, Segara Anakan ■ the lagoon and the sw^ampy eastern 
end of the low^land are protected from the ocean by a long island, 
Noesa Kambangan. The second section b the plain behind Schild- 
padden bay^ with the port of Tjilaljap at its south-western end- Thb 
plain 13 crossed by the lower Kali Serajoe. The actual shore line 
consists of a belt of high sand dunes, behind which, for almost the 
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whole width of the plain+ the dense pupubtion (averaging upwards 
SS^ km+) is strung out in east-west lines, w’lth rice-fidda in 

between. There is also pn almost continuous line of settlement at the 
inner edge of the plain^ at the foot of the Tertiary nmges. The third 
sectioD is seprarated from the second by a mass of forested Textiary 
hills, the highest summit of which is Guenoeng Doew'oer (476 ni,j. 
The east-west railwaj" line funnels through the neck of high ground 
connecting this hill mass with tlic main Tertiaiy ranges. For some 
60 km. east of the Doew^ocr hills the coastal plain continues^ charac¬ 
terized as before^ Then another group of Tertiary hlllia intervene. 
This group culminates in Goenoeng Gepai (859 m.) but unlike the 
Doewoer group does not quite reach the coast. Beyond the hills is 
the last section of the plain^ crossed by the low^er KaJi Progo; the 
eastern part of this plain runs inland, rising gently to the broad 
expanse of Quatertiary alluvium on which the town of Jogjakarta is 
built. The Jogjakarta plain {Plate 43) la probably die moat densely 
populated part of Java; the density approaches 800 per sq, km. It is 
a land of rice and sugar, with a highly fertile wlcanic soil which has 
been frequently renewed by deposits of ash from the eruptions of 
Merapi. 


Middle-East Java 

This portion of Ja^a comprises six parallel belts of country, each 
running more or les3 east-'W^t; the reguhuity of this arrangement is 
inteiTupted only by the ancient volcanic mass of Moeijo^ which forms 
a great northward bulge in the north-western comer. The belts arc 
as follows: 

(i) the northern Neogene limestone range, with teak forests and 
some oilli&ldiis; 

(ii) a Qnatemaiy depression, occupied by the lower Loesi in the 
west and the lower Solo in the east; 

(ill) the central Tertiary range, again with teak forests; 

(iv) a discontinuous Quatemaiy depression, comprising the upper 
Solo and lower Drantas lowlands; 

(v) a broad bek containing several large volcanic masses, including 
Lawoe, Wilis and the large group of Keloed, Ardjoeno^Welimng and 
Boetak, separated by the Quaternary plains of Soeratarta, Madioen 
and Kediri; 

(vi) the southern Tcrtiaiy ranges, comprising several strikingly 
different ty pes of relief, with limestones in the west and east and other 
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sedimentary and igneou:& in the centre, and dropping sharply 
to the sooth coasL 

Gocnoeng Moeijo, rising to 1,602 m. (5,25^ ^^ 0 ' ^ greatest of 
the pre-Ouatemsiy volcanic mins, forming an almost circubr 
mountain mass 35 km- in diameter^ The whole mass is conical in 
fonn; the lower slopes rise at about i : 25, a gradient which steepens 
to about I ^ 3 ai higher levels; the suninut region is irregular, and 
there are three peaks of over 1,400 m. The drainage h radial, but 
there are especially deep gulches on the northern and southern sides. 
The higher parts and the northern flanks are forested. There Is a 
narrow coastal plain west and east of the muiintain mass, and a less 
continuous one tu the north; the broad base of the peninsula, in the 
south comprises two large alluvial plains, that of the Djoewana on 
the fiouth-eastT ^ath a considerably swampy area in its upper part, and 
that of the lower Kali Serang on the south-west. watershed 
between these two plains is Uttle more than 10 m, (33 ft.) above sea 
level. 

(i) The northern limestone range 

The plain of the Djoewana continues easiwards as a coastal plain 
behind the bay of RembangT but Further east there is only a narrow 
and intermittent pbin^ for first the old volcanic mass of Gocnoeng 
l-nosem and then the limestone hills approach the coast closely. 

The northern hill range, which extends from the Djoewana-Kali 
Serang waterparting in the wTSt to the mouth of the Solo river in the 
east, is composed for the most part of gently folded sedimente, mainly 
limestone* Much of it b covered with teak forests, and on the southern 
flanks, south of Remtang, there are oQfields (cf, p. 132)^ The range 
has a general east-west trend, and is broadest in itg middle portion, 
w-here a southward bulge forms the watershed between tributaries of 
the Loesi and Solo rivers* Tn the west^ it rises abrupdy, from the 
alluvia] plains of the Djoewana and Loesi, and reaches its highest 
elevations; there are considerable areas over 300 m., and the highest 
point is Goenoeng Gadang, 535 m. {U7SS ft ). The broad middle 
portion attaint a maximum elc^'ation of just over 200 m.> w^hile the 
eastern section of the range, reaching over 400 m. at first, tn the region 
north of Bodjanegara, declines eastwards. East of Toeban there are 
only a few summits of over 100 m. ; the range narrows considerably, 
averaging only about 8 km. and being reduced to a mere 3 km. wide 
near Brondang; it also runs quite clow to the coast* 
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The range is comparatively easily crossed in acvcml places by roads 
and light railways. The line which fallows the Loesi plain to its head 
at Blora rises td no more than 350 in, (500 ft.) In crossing the south¬ 
ward bulge of the hills between Blora and Tjepoh in the Solo vallej'. 
The Rcxnbang-Bodjanegara line rises to about the same altitude^ and 
the Rembang—Blora line a little higher- Further east, the rail and road 
from Tofban to the &Ao v^ley at Babad do not have to rise above 
60 m. 

(ii) r/j^ Laesi-Soh dtprtssion 

l^'he western end of this depression is the plain of Demak, nearly 
50 km. broad betw'een Beniarang and the foothills of Moetjo. It is 
crossed by the KaL Serang (as the lower Loesi is called); its level 
never rises above ro and it is covered almost continuously by 
rice-fields. The Loesi plain narrows gradually eastwards, rising to 
about 90 tri. (3™ It.) above sea level at its head, at Blora. The link 
with the Solo valley is further sauth, however, where a contmuous 
trough of alluvial land stretches eastwards across an almost Im¬ 
perceptible watershed at Gaboesan, about 80 m. (260 ft.) above sea 
level- This trough carries mad and light railway. 

The Solo enters the east-west depression after breaking through 
the central Tertiary range from the south. Its course is very meander¬ 
ing, and there are many abandoned channels. East of Bodjanegata the 
plain broadens, with the river following a winding course nearer to 
the northern edge. There are broad areas of rice-fields, and many 
sw^amp^ and small lakes. Several large limestone islands V rising to 
50-150 m„ and largely covered with teak forest, protrude from the 
^sea* of alluvium. The seaward end of the Solo plam is swampy, and 
there arc extensive areas of fish-ponds. The mouth of the river is 
described on p. 175. The population of the plain is scattered in fair 
density, but along the ban^ of the Solo river the villages extend in an 
almost unlntermptcd succession. 

(iii) The central Tertiary range 

Unlike its northern counterpart, this Tertiary range is not made of 
limestone. The rocks are mosUy marls, and the range is more con¬ 
tinuous and uniform, though it is severed completely by the Solo 
river. Commencing as a belt of hills behind Semarangp at the foot of 
the Oengarang volcano, the Tertiary rocks first begin to form a 
definite range north of the plain of Socrokarta, where they are crossed 
by the Semarang-Soerakarta railway at about izz m. (400 ft.). 
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Betuieen this point and the Solo vaJley. 65 km. further east, the 
maximum altitude reached jg 184 m. (604 ft.). The floor of the Solo 
valley, where it breaks through the range, is scarcely 10 m. abore sea 
level, though the distance from the mouth, even without countine 
the meanders, h at least 165 km. (too miles). 

East of the Solo the range is generally higher, and the relief is 
complicated by the existence of an old Ailcanic stump, Goenoeng 
Pandan, which rises to 897 m. (2,943 ^ 0 * Eastwds of this eminence 
It declines, namows tu about 5 km. and peters out beneath the 
^luvmm, north-cast of Modjokerto. Almost the entire range is 
forested with teak, and the surface, weathered in marls, is generally 
more intricately dissected than that of the northern limestone range. 
ITie central r^ge 13 rather more of a barrier, toot there is no crossing 
betwem the Sotrakarta railway at the western end and a road just 
east of the Solo gap; 80 fcm, east of the latter a road and light railway 
cross from Babad to Djombang, rising to just over 100 m. 


(iv) JVfe central Quaiematy depression and intra-volcanic 

The east-west portion of this region comprises a section of the 
^ddle Solo valley and the lower part of the Brantas valley, separated 
by the northern foothills of the Wilis-gebergie. The four intra^ 
volcanic faasms of Soerakarta, Madiotn, Kediri and Malang are 
onented NNt-^, that is at right angles to the general wnw-ese 
trend ot middle-east Java.. 

(iJ) The Soerakarta hasiin is linked south-westwards across a 147 m 
col at Praml^oan with the basin of Jogjakarta and the south coasi 
plam; the col is followed by road and main railway line. The basm is 
a portion of the great Solo valley, formed by tbe union of the Solo 
j^if from the south-east and the Dcngkeng from the south-west It 
bes between the volcamc masses of Merapi-Merbahoe oq the west 
and Lawoe on the east. At Soerakarta. the plain is 35 km. (22 miles) 
mde, and its alluvial floor vanes in altitude from about So (260 ft ! 
by the nver to about m. (650 ft.) where alluvium gives ^oe to 
vulcanic debris and the slope increases. A large part of the plain is 
covered with termced nce-fields. and there U much sugar ca^e also. 

e M , as in the Jt^^rta basin (p. 150) has been frequently renewed 

i/a“den^'^pularn 

(b) The west-ea^ pan of the Solo valley lies between the central 
Ten^ i^ge and the foothills of l.awoe. The river hugs the foot of 
the forested range, ,ts course having been pushed northwards, no 
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douht^ by the umxy ^tmng and mud-bden torrents whicli descend 
from the volcano. j\t Ngawi the river turns suddenly northwards 
and meanders through a wtde gap in the central ranges 

(r) The Madwen bmin, the broad valley of the Bengawan Madioen 
and its tributariLS, liea between Lawoe and the Wilis-gebergte, It 
is narrower than the Socrakarta basin, and its floor is 60^1 oo m- 

i j ' 

above ^ea-le^'cL Its surface is well covered by permanently irrigated 
rice-fields, which also extend in terraces far up the sides of Lawoe to 
over 1,000 m. The basin ends sharply in the south against the scarp 
of the southern Tertiary range—a sinuous wall 600 m. (nearly 
2,000 ft:.) high, surmounted by only one road which wriggles its way 
across to the south coast at Paqitan. In the north the basin merges 
with the Solo trough, for the Madiuen river joins the Solo just m the 
latter turns northwards. 

(rf) The Kediii basin. The continuity of the east-west depression is 
broken between the Wilis-gcbcigtc and the volcanic outpost of the 
central range, G. Pandan. The main road and railway have tn rise to 
about ifo m. {330 fit.) to cross from the ^Madioen basin to that of 
Kediri. iTie Kediri basin carrita the soutb-nonh section of the Kali 
Brantas, and there are really two basins, separated by a "bottle-neck" 
above the town of Kediri. The upper basin—the plain of Toeloeng- 
agoeng—spreads out in an east-w^esl direction at the foot of the 
southern Terdaiy^ range, and the latter is so narrow here that the 
wptcrahed is only 1-3 km. (1,400 yds,) from the south coast at the 
hc^d of Popoh bay. The eastern extensipn of this basin is the plain of 
Blitar, at the foot of the destructive volcano Keloed (see p. 32 and 
Fig, 19). The lower plain—p lain of Kediri proper^—broadens rapidly 
bdow the town; it lies at 40-100 m. above sea level. Both upper and 
lower plains have much rice and sugar cultivation, the terrace 
esrtending far up the volcanic slopes on cither ?ide. The aJIuvial soil 
has been frequently enriched by aah eruptions. 

(e) 77ie l&nier Braniaj plain, llie Kali Erantas curves ^stwards 
below Kertosono, where the Jogjakarta-Socrabaja railway crosses it* 
and flows through a plain 20-25 ^ ^cle. The floor of the plam 
varies from sea-letxl to 40 m, (130 ft.}; alluvial soil spreads upwards 
to about too m. on the southern (i.e, volcanic) side^ but the plain 
terminates more sharply on the north against the centrai range^ 
Below Modjokerto the Brantas river spills into two channels; the Kali 
Mas Bows north-eastwards and curves north through the port of 
Soerabaja, whilst the Kali Porong flo\s^ east-south-east and traverses 
an extensive area of fishponds before entering Madoera strait. The 
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whole plain has large areas of rice-fields, and the popuJation is very 
denser viE^es are almost continuotis along the main rivera. There is 
a marked line gf settlement at the foot of the central range, but no 
such line at the junction of the alluvium and volcanic rocks, for both 
these arc fertile and there is no marked break of sdopej the Junction 
of rice-lields and forest on the volcanic slopes is a very fluctuating 
edge. > * 

if) Mal&ng plain. Unlike all the previous plains the \lalang 
plain opens southwards, and lies at a considerable elevation. It is 
formed by the north-south section of the upper Kali Urantas. It 
communicates with the coas tal plain of Madoera strait only by a col 
5+3 Bedali, between the great volcanic masses of 

Ardjoeno on the ^^est and the Tengger-gebergte on the east^ the col 
U followed by rail and road. The plain is prr>bably an old lake basin 
(cf. the plain of Bandoeng), and its floor, which is basin-like rather 
than dead flat, wes from 300-500 m. above sea level. At the southern 
end of the plain the Brantas curves westivards, and soon after, its 
course steepens and the valley deeperm for several kilometres, 
through what is presumably the overflow channel of the old lake, 
until the lower level of the plain of Blitar b reached. There b no 
communication across the southern range to the south coast. 

(v) The volcanoei 

I'hc three volcanic masses in middle-east Java differ w-idely from 
each other, increasing in complexity from west to east. Lawoe 
(3,265 m., don^nt) b a ftiirly symmetrical single cone covered right 
cfver the summit with vegetation except on the steepest and stoniest 
slopes; the Wllb-gebergte (summit Gocnoeng Liman, 2,563 m.) is 
a caldera with several subsidiary cones, while the third group b more 
complex, with four main centres. The highest, reaching 3,339 m. 
(10,954 ft')i is Ardjoeno-\V clirang, twin cones, in the cast; then come 
Kawi and Boetak (2,S6S m.) in the south, Argowajang (3,198 m.) in 
the north-w'est, and lastly Keloed (1,731 m.) w'ith its crater lake (see 
P- 3 ** Fig+ 20 and Plate 6)^ in the aouth-west. 

On these volcanic mountains, population, terraced rice-fields and 
tree plantations extend far up the sides, notably, for example, coffee 
and rubber plantations on the southern side of the Keloed-Boetak 

(^) The soufhent Tertiary ranget and plateaux 
Thb region felb into four quite dbEinct snbdivbions, in which 
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geological differences are responsible for marked differences in 
landscape. 

(a) The Duhiend^gebergte^ pr Goenoefig Sewoe, is a limc^one 
plateau stretching from the lower Kali Opak to Patjitan bay, and 
extending inland for between 13 and 30 km. The ri$c froni the coast 
is steep, and a maxiniiim elevation of about 400 m. ia^ attained. 
Inland, the peculiaf limtatone landscape ends at rouglily 200 m. 
(650 ft.) above sea level. It ia a land of hills and hollows, with little 
or no surface drainage - a veritable ' karst * landscape. There is very 
little forest, and in consequence, with little [x^ssibility of agriculture, 
the population is very sparse — a great contrast with the fertile alluvial 
basin and volcanic slopes which border the region on the north. 

(i) The central Tertiary mountains are built of sandstones and marls, 
and the region stands in sharp contrast to the Kmestone plateau. 
Ihcrc are several summits of over i,cxx3 uin, the maximum being 
Goenoeng Gembes, 1,143 m. (41O7S ft,); the surface is highly 
dissected with an abundance of surface drainage. A sharp and sinuous 
northward-facing scarp overlooks the gentle lowermost slopes of the 
Lawoc volcano, in the north-weat, and the upper part of the Madioen 
plain, in the north-cast. The coastal belt is again steep and rugged, 
ividi limestones forming headlands and the bays en^ed in softer 
marls, "rhis mountain area, too. Is sparsely populated^ and it lacks 
forests except at the eastern end, where k wraps round the south¬ 
western slopes of the VVihs-gebergte. 

(c) The volcanic belt. Between Panggoel and Popoh bays the coast 
and immediate hinterland are composed of volcanic rock of greater 
age than the existing cones. The coast Is very rugged and the relief 
considerable, but the soils are more fertile than those derived from the 
Tertiary sediments, so there is a forest cover and patches of rice 
cultivation and settlement* 

{J) The sastiTTi limestone plateau extends along the coast from Popo h 
bay to Sipelot bay, and inland for some sz-zs km. The general surface 
level Is tOO-60Q m., highest in the east. ^Fhcre is some ^kat^' land¬ 
scape, but not in such large measure as in the Dui^end-gebergte, and 
the coastal slope is forested. Prominent though discontinuous scarps 
overlook the Brantas valley in the north. Population is sparse, and 
there are no communications across the plateau. 

Oost-Java 

Certain elements of the relief of middle-east Ja\a continue into the 
eastern end of the island, hut the central depressions of the former 
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have become submerged beoeatTa Madoera strait, and Madoera island 
represents the north^ limestone ranges. This eastern rectangle 
contiiinfi five major relief dements: 

(а) the northern coastal plains, interrupted by volcanic hills; 

(б) the volcanic masses^hnee huge calderas;' 

(c) the ^thern coastal plains, two In number; 

(i/) the 'rertkry mountains; * • 

(r) the Blambangan peninsula, * 

(a) TVif nuTih coast pimm (see also coastal description, pp. 176-8). 

There are four smaU plains, separated by volcanic hills which 
project norths'.yds froni the great central volcanic piles. The plain 
ot Pasocroean is actually a continuation of the plain of the lower 
Braitas. Like the latter, it has a belt of fish-ponds behind the shore 
and a dense agricultu^ population, with rice and sugar cultiv-ation, 
fhe Probolinggo plain, about 50 km. long and stretching 10 km, 
inl^d, has only a narrow belt of recent alluvium, the bulk of the 
surface being on the so-called Quaternary' terrace (cf. p. 133), which 
na« inland to loo m. or so and is covered with terraced rice-fidds 
and sugar plantations. 

llie Besoeki pldn is small, and mainly consists of the deltaic 
deposits of the Kali Deloewang. The last plain, of Sitoebondo, is also 
deltaic, compnsing a large and richly cultivated alluvial area built up 
and later abandoned by the Kali Sampoean. Rice and sugar are attain 
dominant. 


(A) The zFohanic 

“f « th« T,„ggcr,get«Tgtt, . gipmic 

caldera, t^volcanic phenomena of which arc more fully described 
on p. 33. The enter rim— nearly 10 km, in dlameter-^ia mostly over 
2,500 m except where breached on the western and eastern'sides. 

bmmotpiatTi ^ ‘sand-sea- rises the active cone of 

{Plate S). The outer slopes of the mountain mass drop steepJv 
towards the north, with an average gradient of about i ; 3^, which 
dccnca^ below about 1,200 m, and gradually flattens out as the 
coMtal pUin IS approached. On the north-w'estem side cultivation 
and .niUg« extend up to about 2,000 m. Tongues of volcanic high- 
i^d extend^t and west, and to the south a 2,000 m, ridge links the 
Ten^er-gebergte with the smaller but loftier Semeroe-gcberetc, 

/ ™ culminates in the 3,676 m, 

(ia,o6o ft.) summit of Gocnoeng Mohomeroe, an active volcano with 
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a CDnslderabl-c record of cruptjons during iht; Iasi cenruiy, 'l*he upper 
slopes of Mohomeroe are very steep; od dje easteru side the gradient 
flattens considerably below 800 and the surface drops more gently^ 
at about t t 30, to the plain of Loemadjang. On the south-western 
flanksj pLantatiuns extend tu about 1,400 m, (4,600 ftr); on the south- 
eastp the downward slope is sharply interrupted at about 700 by 
the northiivard-faciiig %carp*of the southern ^rertiary range. 

The next volcanic mass is the Ijang-gebergte, another gigantic 
Caldera, higher and less symmetrical in form than the U'engger, and 
culminating in Goctioeng Argopoero, 3,088 m, (10,131 ft,)- This 
huge mountain mass makes a much larger gap in the population map 
than does the Tengger-geber^te; there is very little settlement on its 
steep slopes above 1,000 and the area above this level is over 
23 km. in diameter* 

The tbird and last mountsiiji area b the comple.x Idjen-gcbergte 
(sec p+ 36 and Fig, 23), which comprises the ruins of an enormous 
caldera^ dammated at the western end by the active crater of Raoeng 
{3*33^ ^-)w itself a small caldera 2 km- in diameter (Plates 9 and 41), 
and at the eastern end by Goenoeng Merapi (2,800 m,) which over¬ 
looks the Kawah Idjen crater lake (see Fig. 24), The outer slopes of 
this mountain mass are less deeply gullied than most of the Javanese 
mountains^ and the northern and southern sides present a contrasting 
appearance, the northern slopes being dissected by innumerable small 
ravines which are dry for much of the year, while the southern slopes, 
more exposed to the westerly monsoon, have fewer but more 
consUntly ivatcred valleys. 

In the north-eastern comer of Java is an offahtKJt of the Idjen 
mountains, Goenoeng Baloeran (1,247 Tn,)* with a hon^-shoe shaped 
Crater, 3 kitL in diameter, breached on the eastern rim- 

Generally speakmg all these cast-Java volcanic mountains are 
forested to their summits, except where the slopes are too steep and 
rockyp and where eruptive activity prevails- 

Between the three great mountain areas there are no Quaternary 
plams as in middle-east JavTi, but broad saddles of volcanic debria. 
These saddles are the obvious routeways, and each b followed by 
road and rail. The more westerly, between Tcngger and Ijatigi links 
Probolinggo and Loemadjang, The summit is 273 m., above sea level, 
and the broad surface of the saddle k studded with the ^maais' and 
' boccas' of the f-^mongan volcano (see p, 35 and Fig. 22); it is neither 
w'cU cultivated nor densely peopled- The eastern saddle links 
Bondowoeo wHth Djembcr, and has a summit level of 350 m-; it is 




riuria .43, Tlw plkiLti rjf J(i((jaknrt4i 

In iurcMroLjna \t im JiirfieSd, Bcf in iht ifiicliil tii' isn mlcnaiiicjy culsiivifctL-d phm with j-Jct-ilirldSi :ind plilrttulifins. 






Plate 44. Java'i Etiratc Punt 

'Vha tlEff af Tandj^HrnH l^)ar, or Javans Puiir, is the w«ttrn L-xtrt?mil>- uf the 

islajid; it is ts>iiipo«jt§ of vuTcanic rock. 



'Pi.ste 45. Ulaniln in Bauiviii bay 

I'heac two |h>w, w^xwiiid tunil iftleCs lit in the nnrth-'w return part of Batavia bay [sec 
FjS- 74>- In backproimd is Dnruit, Vrl^h A qiuirantint: station ^ fn the centre is Kuiper, 
with B hospital foj- non-mfeC^UKU? ohcs. Tht laiier has a son*] I pier and st-veial trooting 
buoyi, "nK virU' is looking slightly vaJT of north. 
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mure culdt'ated aod populated, for its surface is largely composed of 
fresh volcanic ash. Phmtatioos of coffee, rubber, etc., extend up the 
slopes. 


(c) The south coast plsufa 


The first of these is the plain of Loemadjang and Djember, floored 
for the most part by Quaternary alluviym and fresh volcanic ash, 
with recent alluvium along the swampy, dune-fringed co&tal belt, 
here is much rice cultivation, and the papulation is fairly dense, 
c second stretches from Cradjagan bay to Banjoewangi. 

southern and eastern shores is swampy 
Ae Quaternary ailuviiur, extends inland to the edge of tlie volcanic 
deposits, at about 150 m. above sea level. The population is relatively 
sparse, especially in the south, where there is some teak forest 

{d) The Tertiary tnmtntaifa 

These oc^py a semicircular area, with its base on the rugged coast, 
and pending inland to the two plains pn the north-west and east 
and Upping up against the foot of the Idjen-gebergte b the north. 
The mountains are mostly buUt of sandstone and marl, and in conse¬ 
quence arc highly dissected, The maximum elevation reaches 1,223. m. 
4,013 ft.) m Gocnoeng Betiri, and the surface is for the most part 
forested. The mountains rise abruptly, and with a highly sbuous face, 
from the plains* An offshoot projects northwardsT overJookifig by a 
2^-400 m. scarp the somh-westem flanks of the Raoeng volcano- 
the existence of this ridge creates difficulty for the East Java railway 
lInC} ^hich to tunnel twice in crD^Jng it. 


(e) The Biambangan peninsula 

Thw is a brstic limratone plateau, tilted towards the sooth, ft is 

. presenting a deftmtely ‘east monsoon* aspect, and is 
almost unpeopled. 


COASTS 

The ^stlme of Java approaches 3,c™ km. (1,600 miles) in length, 
w c some 2,600 km. {1,400 miles) are represented by the 
ftte Java Sea and Indian Ocean 

lormer is generally low and fiat, muddy and 

r^nW the large deltas; it border? the 

comparatively ahaUow Java Sea and is almost completely devoid of 
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coral reefs. Its hinterland is a highly cultivated and densely peopled 
plain, and there are several large ports. The south coast, especially 
in its eastern half, presents a bold front to the Indian Ocean, with 
very few indentadorta of any si^e' it drops steeply offshore to oceanic 
depths, and is exposed to a heavyj surf-creating sw^ell ^hich at all 
seasons^ but espeebUy during the w^^terly monsoon, anchorage 
or landing impossible? Only in the middle section of the south coast 
is there Iny extensive area of lotvknd, but the plains are bordered by 
a high and wide bell of sand dunes. In this middle sectionp too, occurs 
the only port of any size—^Tjilatjap* 

In short, the characteristics of the two opposite coasts may be 
pithily aiimmed up as foUow^: the north coast has plain, ports, people, 
paddy-helds and petroleum; the south coast, swdl, surf, sand dunes 
and solitude. 

The backbone of volcanic mountains provides a useful series of 
landmarks, from the sea, the height of the cones—many rising to over 
3,CKW m.—rendering them visible for great distances, sometimes 
well over loo km. Visibility, however, depends on the season and the 
time of day. At all seasons it is icsst during the aftemoon, when 
thunder-douds gather, but during the east monsoon the volcanoes 
can only be seen in the early morning. At night some of the more 
active ones may provide natural beacons through the glow of molten 
lava within their craters. 

The coasts of Java may be conveniently divided into the following 
sectiotisj 

Wt»t CcMt: 

(1) Fint-S^CQud Peima 

(ii) S«cond-TMtil PuiacB 

(iii) Third-Fomtli Points 

fiv) Foimh Paint-Si Nlcolaa^um 

Ncuth CcBsti 

(i) St NiJcolHBapinit-Chcribga 

(i) Cnieriboa-DJap&ni 

Ciii) Djaparar-Socnibsji 

(tv) ScKrahaja^Bali atimt 
Eawt Ccraat 
South Cosst: 

(i) Blambongui penmiuIi^KMli Opok 

(ii) KbU Opak-Oedioenfl Afadogari 

(tii) O^. Miiduari—Oenteng 

(iv) Og. GcntcD^-JaTHhogifd 


COASTS 





Fig, Key m coait Tns.ps of Java 

irnp, {«.pied .IS G.S.G^. „ri«, 4aoc ,ftd ‘opoRTipW 


The West Coast 

The west L-oast uf Java, forming the south-easr'*™ 
strait, 13 a little ever 300 km, in itugt 
^t-west tread-lines of the island, and is 
into short stretches of dilferent character, separated 


Soenda 


which are known as Java's First, Second, Third and Fourth Points 
The immediate hmterland is in general, but especialJv in the southern 
part, not densely populated; it ia composed mainly of volcanic hills 
sepmted by alluvial plains, but there is one section where Ncoeene 
sedimentaiy rocks form the coastal slope. 

(i) From Firjt to Second Potnis 

The angi^ Orfjoengkoeion peninsula is densely wooded and 
^ost unmhabitcd; there are no roads or Hacks. About 1,300 m 

Ujar) (Plate 44). From here to Tweede (Second) piuit. ao km to 

Meeuwen bay has a sandy but surf-b«t^! 

Panait^). densely wooded except on its south-western pronged 
nsmg to 320 m. (1,050 ft,); it. too, is uninhabited, but the bL ™ 
the north-eastern side are used by Javanese fishermen. ^ 

(ii) From Second to Thb-d Po^ 

Tweede punt (or T^djoeng ,Akng ALmg) is a low, sandy wooded 
headland, beyond which the coast turns at right angles, a^udmast 
ward*, to form the western side of a great bight, the Lad of which is' 
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known as Welfcomst bay. This western shore, forming the north¬ 
eastern side of the Oodjoengkoelon peninsula, is low, alluvial and 
marshy; at the head of the bay is a narrow sandy isthmus which 
connects the peninsula with the mainland and separates the Soenda 
strait from the Indian Ocean, The eastern shore has a sandy beach, 
backed by wood^ voli^ic hills, as far as Tandjoeng Pakgan,^ beyond 
which, as far as Tandjoeng Tjamara, is in alluvial plain, v^th a few 
coastd Anllages and a track connecting them along the shore, with 
^casional branches into the interior. Between Tg. Tjamara and 

erdc (Third) punt (or Tandjoeng Lesoeng), Nrogene sedimentarv 
mcks form the Batoehideung hills which drop fairly steeplv to a 
shore which U accasionallv rocky> 

(iii) From Third to Fourth Points 

Derde punt ts low and saudy. Beyond it the coast turns sharply 
south again to fonn another bight, known as Peper bay, almost semi- 
Circular m form, and 19 km. (10 miles) across from Derde punt to 
the \ucinity of Laboehan. Except on the western side the shore is low- 
and muddy, and a broad alluvial plain esrtends inland for distances up 
to 20 km. Several /air-sized rivere cross this plain, notably the Tji- 
liman and Tjibwngoer. The plain is not densely peopled;' there are 
a few coastal villages—e.g. Tjiteureup—connected by a poor road, 
but most of the settlement is towards the inner edge of the plain. iTiis 
was one of the worst devastated areas in the Krakatau disaster of 
1883, when a great sea-wave swept ro km. inland (p. 25). 

At the north-eastern end of Peper bay h the anchorage and small 
port of Labochan, at the mouth of a smaU creek, the Tjipoctanagocng. 
T^he creek itself is navijpble by praus at high water only. The village 
13 the terminus of a main road and railway leading inland, eastwards, 
to give eonnendgn with Serang and Batavia, Just north of J,aboehan 
t e coas^ plain ends, and the wooded foo thills of volcanic mountains 
app^ch the shofe, which is sometimes rocky, sometimes with high 
sandy beaches. There are a few coastal villages, connected by a road 
running along the shore. 

(iv) From Fourth Point to St Nicolaaspimt 

\icrde (Fourth) punt (or TandjoengTjikoneng) is low' and wooded. 
On ite northern side is . 4 njer Kidoel, a small village which is the 
terminus of a branch railway line leading to Serang. About 4 km. 
furmer to the north-east is Anjer Lor, a small port offering anchorage 
with some shelter from the cast monsoon; this town is also on the 
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branch jind k the tcrminua^ of a Toain road vrhich leads 

eastwards to Serang and Batavia. 

The coast between Vierde puat aod Merab roadstead comprises 
two ^stretched of lowland separated by a spur of volcanic hills w^hich 
reaches the sea in Tandjoeng Leaeng. The first plain is that of Anjer 
Lor; the second has a rather more s’wampy coast and is uninhabited. 
Just before Mcrat, thi volotnic hills# which form the north-western 
comer of Java, reach the coast. 

Hie roadstead and port of Merak are protected by an island, 
Poelau Merak ^ the port offers the only completely sheltered anchor^^ 
age on die western coast of Java. l*he port comprises a pier and 
landing jetty regularly risited by steamers from Oosthaven in 
Sumatra, and the terminus of a railway line leading inland to Serang, 
Bataidn and the rest of tlie islands 

Beyond Merab, the coast is bold and is fringed with coral reefs. 
St Xicolaaspuni (Tandjoeng Poedjoet) is the most northerly point of 
Java; behind it rises an extinct volcanic mass which has several 
summits, the higher of which is Goenoeng Cede, 595 m. (1,952 ft.). 

The North Coast 

The north coast of Java, about f i^^oo km. (650 miles) in lengthy falls 
naturally into four sections, t^vo stretches projecting northwards 
alternating with wide embayments. 

(i) From Soenda strait to Cberibon: backed by a wide allu’vnal plain, 
and extending rapidly in several deltas. 

(ii) From Cheribon to Djapara: a great embayrnentj backed by a 
narrower plain. 

(ui) From Djapara to Soerabaja: the second northward-projecting 
stretchy in which high ground several times approaches the coast, as 
on the northern slopes of Moerjo and Lasem. 

(iv) From Soerabaja to Bali strait: on the southern side of IV'Iadoera 
straitp backed by a narrow and discontinuous plain, 

(i) Si NkalamputU to Chmbort 

The greater part of this section, from Bantam bay to Cheribon, is 
backed by a coastal plain averaging 35 km. in width, w^hich has been 
built up by the deposits of the numerous rivers which flow northvvards 
from the eaaily-cTodEd volcanic mountaina. The shore b entirely low, 
often marshy snd almost always densely overgrown w-ith a vegetation 
of scrub and low trees, with taller coconut palms around the villages. 
Nearly all the rivera, and especially the larger ones, Tjitaroem and 
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TjimaQoekj flow out to see betweeo low mudbanks which are 
continually extending. 

From St Nicolaaspunt^ the north-vreatera cortier of the island^ the 
coa^f, low and fringed with coral reefs and islets^ curves southwards 
round the extiiict volcanic mass of Gede, forming the western shore 
of Bantam bay* The southern shore of this bay is lovr and marshy, 
and is fronted by a wide mudbanfc. There are many %h-pOiid& 
behind the shore-line, i^pedally on the south-eastern side. 
Within the bay there are ae^^eral low, wooded isletx and coral reefs; 
the largest is Fociaii Fandjang^ On the southem shore is the small 
prau harbour of Karangantoe, on the canalized month of the Kah 
Bantam; this h the port for Serang, with which it is connected by the 
State Railw'ays^ Merak—Batavia line (gauge 1*067 3 ^ ins.)* 

The eastern shore of the bay ends in lie northward-projecting deltaic 
headland Tandjoeng Pontang, at the mouth of the Tjioedjoeng. 

Between Tg. Pontang and Tg, Kait, 26 km. (14 miles) to the east, 
the coast forms a shallow bight. Several small streams cross the 
coast-line, and the large river Tjidoerian sends a mudbank se^-eral 
kilometres out into the bay. There are several coastal villages, with 
roads and tracks leading inland to a densely peopled plain which is 
crossed by the Serang-Batavia road and railway. 

Betvi^teu Tg. Kail and Batavia bay the coast is deltaic, formed by 
the new and old mouths of the TJisadane. For a few kilometres 
south-east of Tg- Kait, sawah (rice-fields) reach the beach; there 
follows a swampy area W’ith five shallow mouths of the Tjisadane, and 
some fish-ponds. The chief mouth is Korala Tiangsampan, 5 km. 
esst of which is Tandjoeng Pasir, low^ and muddy and prolonged sea¬ 
wards by a mudhank; south-east of Tg. Pasir is the old delta of the 
Tjisadane. Offshore lies a small group of wooded islets, on one of 
which, Onnistp is the Batavia quarantine station (Plate 45). 

Batavia bay is 35 (22 miles) across, from Tg. Pasir to Oedjoeng 

Kraw^ang. The whole shore is low and wooded; it is often backed, 
especially on the aouth-westem side, by a belt of fish-^ponda. At the 
head of the bay lies Batavia, formerly on the sea shore* but now, 
owing to silting, nearly 2. km. inland behind the fishpond belt. A 
canal (actually the canalized mouth of the I’jiliwoeng)* the entrance 
to which is protected by tw^o long moles* leads from the roadstead to 
the old port. It can be used by small coasting vessels and by native 
boats and barges. Eight kilometres east of the cannl mouth is the 
newer artificial port of Tandjoengpriok, built during the decade 
1877-87. The outer harbour is endued by two long breakwaters 
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which project about 1^700 m. (1*860 yds.) from the edge of the 
docks. 

About 15 ktd. (9 miles) east of Tandjoengpriok^ beyond a further 
stretch of low shore backed by fish-ponds, there commences the huge 
northward promisiDn of the coast, 50 km. (30 miles) across, whi^ 
has been built up by the 'Ijitaroem. The older part of the delta, in 
the east, has been abandoned by the river aiid th? shore-line has been 
smoothed off by the longshore drift. The western side of the "delta is 
actively extending, at the north-eastem comer of Batavia bay, in the 
low muddy promontory known as Oedjoeng Kra^vang, The coast of 
this deltaic region is low, flat and wooded, and devoid of recognisable 
objects. On the smoother eastern side a few coastal villages exist, but 
then as the shore-line swings eastwards again, there is a narrow belt of 
mangroves, backed by s^mp forest, and habitations are rare. The 
only village of note is Tjemara* which has a road leading i nlan d to 
Rcngasdenklok, whence a light railway runs southwards to the main 
State Railway line from Batavia to Cheribon, 

Tjiasem bay has low shores with mangroves* hacked by swamp 
forest; there is no coastal population, but praus can navigate some of 
the river mouths, e.g, those of the Tjilamaja and Tjiasem, which lead 
inland to vtUages of the same name which have light railway con¬ 
nexion with the State line. 

East of Tandjoeng Pamanoekan (the eastern point of Tjiasem bay), 
lies the delta of the TJipoenagara, which has extended rapidly during 
the last half-ocntujyv forming the low promontory Tandjoeng Bobos. 
Just cast of the latter k Pamanoekan roadstead; the canalized mouth 
of the distributary Kali Bobos, protected by piers, can be ascended to 
Famanoekan village, about lO km. upstream, whence a light railway 
connects with the mam line. 

Between Tg, Bobos and Tg. Sendgi is another baj\ with a smooth, 
mangrove-fringed south-w^e$tem shore and a rapidly extending delta 
on the eastern side. In the south-eastern corner is the canalized mouth 
of the Xali Tjemara, which is nav'igable for praus to Losarang, whence 
a road leads to the railway line. East of this bay is another large deltaic 
area, with Oedjoeng Tjimanoek as its most northerly paint. It is the 
delta of the Tjimanoek^ one of the largest rivers in western Java, 
which rises in Papandajan volcano, rjo km. to the ^uth. The delta is 
not unlike that of the Tjilaroem, already mentioned. Its eastern side 
has been abandoned and is being smoothed off (Oedjoeng Indra- 
majoe); the western side h building out rapidly, and has actually 
extended about 5 km. (5 miles) in the last fifty years (Fig. 69)* so that 
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Og. Tjinmioek, and not Og. loiiramajoe, is now the most northerly 
point, 'i'he town of Tndramajoe is now 16 km. from the tnain mouth 
of the TjLimnotk; it can be reached by small craft only. There zb a 
light raihvay to the imm line at Djatibaraii, and a main road to 
Cheriboti. 



Fig. ^5. in tbcjTjimanock delta 

The deilm lA growing noith-westwitirdB; the Hoch vbh Indrsmajor is b€ina llo^ly 
eroded. The area qq either aide of the 1877 coastline^ extending in ihe more ^bte 
pcitlona to the prraoiC shore, ircoii'eTed with forest or jungle (^wildhoutbosch^. 
The newer [pOdt-1914^) area ii aWmnp forest (" viocdbo&ch ')■ The oldest fiver chaiiiie] 
ia the caBtcjn arm of the Ud which the town of Indjainajoe stands; 

nce-Helda foIlDw its course almost to the sea. The outgrowth of Zand is not without 
ita significiiice for hutaaii hie; the population of IndraitU^Oe Regency increaBed 
T^% between 1895 and largely as a resnit of the draming of the DeW deltaic 

land and the consequent iropTov'ement of sanitary cobditiotu and svailability of 
moTB paddy Eelda. 

Eased vn yaarbotk rat Act p. 44 (BuitenEOrg, 15^9), and OH l/^fipOOO 

Enap (copied from Dutch oriRinals by O.S.GrS- Eeries 4303^, dleeta 41'XXXVII, 
C, and D, dated 19^1, 

From Og. Indramajoe a smooth coast, with a beach of firm Miirlt 
sand, runs south-eastwards for 38 km. (14 miles) to Tandjoeng 
'Fanah (or Tg. Oedjoeng), Rice-fidds reach the beach over much of 
this section, and there are several villages, the chief of which is Dadap. 
A large bank—Tanah reef—extends eastw'ards from Tg. Tanah. 
Beyond the point the ctiast savings southwards to Cheribon, ‘atill with 
a sandy beach; a long line of settlement follows the road which runs 
almost parallel to the shore, about a-j kra. inland. 








PJiLte 46, lltL' 

The Wltemffy is the cfinHlL^fd mnuth of the Tjilh™en|f,. Jt is uHtftl for rtni^Ej^ntion^ bathJnR end Kuundry. Thu bridge 
in thf hflck^erouiid carries the electric ralltvay^ 










n,' j I. - 1. j. , Httbcs 

■ Tl'= S" 'v^-nonh-w.*, of IV-I, is Lh. nioLith .,f the Kali 
mall, Si;d»n«ntibciri at ihe side <.f tin; mam stream and diatributaries taustis rar>id 
elctcnsKui of the delta mto the s^a, Cf. aimilar phimomenji shown in Fig,. 75 
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Chetibofi roadstead is a good anchoragie in the west rnDnsooiii The 
harbour, entered between two lung piers, will take only small vesads. 
Cheribon is a focus of main rc^ds^ and haR State railway connexion 
wesn^'ards to Batavia and southeastward^ to Jogjakarta; an important 
privately-owned line (gauge 1^067 mm.) runs eastwards to Semarangp 
and a light railway mns westwards to Kadipaten. 

(ii) Cheribm to Dfapara * 

This section is the northern shore,of Java's ^ waists Not only i$ the 
island here much narrower than further west or ca^ but the line of 
volcanic mountains is more centiaHy disposed, so that the coastal 
plain is much narrow^er—averaging only 15 Itm, in width—and more 
variable^ in one part completely disappearing. There are many riveiap 
but naturally few large ones^ and so few eictensive deltas. There are 
no large ports, and the three small ones—Tegal^ Pekalongan and 
Semarang—are poor, being exposed to both monsoons. The coastal 
plain is densely peopled and weU cultivated with nce^ sugar, etc.; 
it is traversed from end to end by a main road and the Cheribon- 
Semarang railway; road and rail run for the most part parallel, close 
to or within 10 km. of the shore. 

Between Cheribon and Tegal the coast la low, with a fringe of 
cocomUa^ and rice-helds almost reaching the beach except at three 
Small deltaic headlands^ which are covered with swamp forest 
(Plate 47), The main road and railway are fairly near the shore, the 
former almost reaching it at the village of Gehang; there are also 
occasional Decauville lines (light narrow-gauge tramways) sen-'ing 
sugar estates and factories. Tegal harbour is only available for small 
Vessels; the roadstead is 2-3 km. offshore. Tegal is on the main cast- 
west road and railtvay (Plate 4S), and also has a road and light 
railway running inland to Proepoeg junction on the State Railways" 
Cheribon—Jogjakarta line. 

East of Tegal the shore is smooth and wooded; road and rail mu 
parallel behind the beach to Pemalang (Plate 4^), beyond which is a 
deltaic headland, Oedjoeng Pemalang, formed by the mouth of the 
Kali Tjamal, which ig extending seawards. Some 24 km. (15 miles) 
beyond Og. Pemalang i$ the small port of Pekalongan, at the mouth 
of a river of the same name. The town, w^hich was on tlie coagt when 
its fort was bmlti in 1753^ ia now 3 km. inland, reached by a dredged 
channel. Main road and railway pass through the to™. 

About IT km, east of Pekalongan, the coastal pbin is sandwiched 
out hy the approach of hills. The hilb, which are of Upper Tertkry 
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(Neogene) rocks, form the northern foothills of the Dij^ng volcanic 
platrau. They rise to about 300 m. H-ithin 4 km, of the shore, which 
Is hilly but without cliffs. There is a narrow sandy beach, and the 
railway line runs behind it at the foot of the densely wooded hills. 
The hilly section is about 13 km. {8 miles) in Ictiglh; beyond, the 
coast is low and alluvial again, yrith the deltaic headland of Tandjoeng 
Karawflang formed* by the mouth of the Kali Bodri, 

Beyond Tg. Kaiawelang the coast sweeps round in a big bight, 
Semar^g bay, curving northwards on the eastern side to round the 
volcanic mass of Goenoeng Mocijo. The shore of the bay is low and 
marshy, and is bordered by a belt of fish-ponds up to z km. in width 
for the greater part of the distance between Kcnda] and Djapara. 
The roadstead and port of Semarang lies at the head of the bay. The 
roadstead is between r and 5 km, {1,100 yds, to 3 miles) offshore; 
the harbour is protected by two moles. The old town of Semarang 
lies on a small stream, one of the mouths of which has been dredged 
to form the harbour entrance. It is very low-lying and rather un¬ 
healthy, but is an important focus of rail and road communicatjoiia. 
It is the temiinua of sevetal private railways, the 1,067 Ihie to 
Chcribon, another on the same gauge to Soerabaja, and a standard 
gauge (1,43 s >™n,) line to Jogjakarta, as well as a light railway to 
Djnewana and other parts of the Moeijo district. Main roads run to 
the cast, west and south. 

Beyond Semarang for 40 km. (Z5 miles) the coast, now trending 
north-eastwards, continues low, with a belt of fish-ponds, and backed 
by an alluvial plain which e.vtends eastwards round the southern side 
of the Moerjo mountaiu. Many small streams cross the coast-Hne, 
and each has a long narrow village stretching inland along it. The 
smooth, swampy shore comes to an end at Oedj'oeng Telockawoer, a 
low and crumbled headland, wooded and fringed with coconuts. 
Beyond the next sandy bay lies the tuwn of Djapara. 

(ill) Djapara is Sofrglxga 

lliis is the most varied section of the whole northern coast, backed 
now by alluvial plains, now by volcanic hiHs, and in one section by a 
limestone ridge, there is only one large delm, near the eastern end. 

The bay of Djapara (Tcloek Kesemboe) lies between tlie low, 
vrooded headlands of the Kelor peninsula and Tandjoeng Njampl- 
oeng. Djapara town lies in the south-eastern comer, nearly i km. 
up the mouth of the Kali Pengkol, which is navigable by piaus. The 
town is unimportant; it is the only place of any size on the north coast 
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which has iTd railway, and despite a densely-peopJed immediate 
hinterland it haa no first-ekss road either. 

North of Djapara there are several bays, eadi with a white sand 
beach, separated by low, reef-fringed headlands. The coast curves 
gradually eastwards, continuing low and with a lacky foreshore; 
behind the l^d rises gradually to teak forests, to which several roads 
and Decauville line^ leads The most conspicuous point jg rhe reddish 
headland fa na h hlerah. This northern front of the h'loerjo peninsula 
is the least accessible and least populated part of the whole north 
coast, it ends in Tandjoeng Beteng ffg. Blenderan). in front of which 
IS Mandaiara islet, n (^43 ft.) high, and behind which rise the 
vulcanic hiUs of Genoek, the summit of which, 717 m, (2,35^ ft,), lies 
5 km. to the south. Continuing eastwards, the hills peter out, and the 
north-eastern corner o-f the peninsula, Tandjoeng .^piapianom, is 
low and wooded. 

Here the coast turns sharply south, and between Tg. Apkpianom 
iind Tg. Bendo, 55 km, (34 miles) to the south-east, there is a large 
bight, the bay qf Rembang. The entire shore of the bay is bw and 
aUuvial, hacked by a belt of fish-ponds and fronted by a mud-bank 
fr-8 km. wide. Behind the fish-ponds on the western shore are rice- 
fields, and then the road and light railway running from Tajoc to 
Djoewana. Djoewana is a tiny haven, about 4 km. up the ICali 
Djoewana; it has light railways to Semarang, Tajoc and Rembang. 
East of Djoewana, the southern shore of the bay has a sandy beach, 
stiU frequently backed by fish-ponds, and fronted by several wooded 
islets and reefe. 


The roadstead of Rembang offers some shelter during the west 
monsoon, but ^ port has no harbour, and praus cany cargo ashore. 
The town has light railways leading to Semarang and to two junctions 
with the main Semanmg-^rabaja line; there is also a good raotor- 
road along the coastal plain. About 10 fcm. east of Rembang is Lasem, 
on a si^ stream; beyond here, the coast projects northwards round 
the Old V01C9JUC maurttain Goenocog La^enij 806 ql (2 644 ft) 
The northernmost point is the low and bare headland T^idjoeog 
Bendo, and there are several other rocky points. A road followa the 
coast all round the Lasem projection, beyond which the coast swines 
south^twards and be^mes smooth again, fringed by coconuts and 
dotted by occasional fishing villages. A main road follows the coast, 
linking these villageg. 

Beyond the allm^ projection which ends in Tandjoeng Awarawar 
the coast resumes its south-easterly trend for i6 km. (lo miles), past 
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Djenoe, which b about lo km. from Toeban. Tocban 13 a smaU port, 
with a pier^ it is ncjt very sheltered in either monsoon. A light railway 
runs inlaiid to Bahad, ou the Semamng-Soerabaja line, and main 
roads also lead southwards to the Solo valley and to the native states 
of Soerakarta and Jogjakarta- 

Tht coast now trends eastwards, and a belt of wooded limestone 
hillSf rising to summits of 100—150 tntgrvenos between the shore 
and the Solo valley^ Between Palang and Brondang the sandy beach 
is backed by fisb-ponda; beyond the latter place the shore-line is 
mom irregular^ with almost no coastal plain, several rocky points—e.g. 
Tandjoeng Pakis and Tg. Kodok—and somdimes a foreshore fringe 
of coraL A main road follows the coast fairly closely, and a few poor 
roads and tracks cross the hills southwards to the Solo valley. 

At the end of this section of coast is the northward-projecting 
headland of Oedjoeng Pangkah, formed by the present mouth of the 
Solo river. This river is the largest in Java, and the enormous quanti¬ 
ties of silt brought down by it have created this large new delta within 
the last half-^:entury (Fig» 77), 



Fig* 7^- Couti] changes at tht jitoiitb of the Sol* river 
The 1^ twq dnaile* Imye n* dcpyM wftzieas««} hmher coosiclenLblc chactRCf in ihc 
canm autline, bill no Inter oiapt tR l%^blc. 

Soiirtci JKeuif^^A iMM hrt M^nteexm, p. 416 (BuiteOXOig,, 19^9). 
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Beyond Og. Pangkah the coast turns south, forming the western 
shore of the funnel-shaped entrance to Soerabaja roadstead. The shore 
is low and swampy, with a belt of fish-ponds up to 4 km. in width. 
The entrance to the Westeivaarwater—the channel separating Java 
from Madoera—is only 2-4 km. yds.) in width at its narrowest 

part, between the former island of Mettani and the western end of 
hladueia. South of \hese(narrows the Javanese shore recedes a little, 
and is again low and backed by a wide belt offish-ponds. Then follows 
a slightly more solid section (a low limestone hill) on which the small 
town of Grissce Ls built, after which another belt of swamp and fish¬ 
ponds strings round eastwards to Soerabaja. dlie main road in these 
parts is well inland estcept at Griasee which is connected by light 
railway with the main line to Soerabaja. 

^ Soeiabaj a is a considerable port, tying astride the I ower reaches of the 
Kali Mas. The whole town is about 13 km, long from north to souths 
the lowest section is the modem port, Tandjoengperak; about 5 km. 
from the river mouth is the old town, whilst the European town 
extends for a further 8 km. up the river to Wanakrama. Soerabaja ta 
an import railway focus. State Railway lines run south-westwards 
(for Jogjakarta and Batavia), south and south-east (for East Java 
^erally): there is a privately-owned line to Sematang and several 
light railways or steam-trams. 

(iv) Soerabi^a to Bali strait 

This section of coast forms the southern shore of Madoera strait. 
It is backed by a coastal plain of variable widths there are actually 
four small plains, averaging perhaps 10 km. in width, separated by 
northward projections of the volcanic mountains. The latter Ik 
generally nearer to the north coast than to the south, hut they are less 
continuous than further west and thus there are several significant 
route ways across them, 'fhe greater part of the shore-line has a beach 
of black sand derived from the volcanic rocks. 

of Soerabaja the coast turns south, forming the western shore 
of Madoera strait. It is low, flat, with a sandy beach overgrowo with 
brushwood, and backed by 3 belt offish-ponds between a and 5 km. 
m width. After 50 km. (31 mfles) in this direction it runs east, and its 
trend netnaiii^ unchanged to the end of the island. 

The firat of the four coastal plains is that of Pasoeroean. The smaU 
port of the same name is sheltered in the west monsoon* there is a 
prau harbour at the mouth of the Kali Gembong, and the town Ues 
I km. upstream, but the proximity of Soerabaja detracts from its 
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ImpoitAnce, The State Railways’ Soerabaja-Banjtjewangi line passes 
through the town; sei'eral light railways mn inland and there are 
Decauville lines serving sugar factories. East of Pasoeroean a belt of 
fish-ponds extends behind the shore to Lefcok, g kni. to the east. 

'rhia plain is separated from the plain of Probolinggo by a low 
coastal swelling of volcanic rock, the northern slope of Goenoeng 
Semongkrong {84 no.—ay5 ft.), which ends in the rounded, rocky 
point of Tandjoeng Waiangan, coveted with high trees. The coast 
and hills are wooded, and the main road and railway run inland, 
beliind them, 

Ihe coast of the Piobolinggo plain extends from the mouth of the 
Kali Lawejan, just west of I’oiigas, to a little east of Paiton, a distance 
of about 53 km. (33 miles). The plain is- about 10 km. wide, densely 
peopled and richly cultivated with rice and sugar. It is crossed by many 
small streams, some of which have caused small deltaic projections 
of the shore-line. In general the sandy beach is wooded; it is some¬ 
times backed by a narrow belt of fish-ponds, Probolinggo h a small 
port, w'ith a prau harbour at the mouth of the Bangor stream, pro¬ 
tected by two moles. The State Railways' East Java line turns inland 
here, to pass tlirough the KJakah gap betw'een Lamongan volcano 
and the eastern foothills of the Tenggcr mountains. A light railway 
follows the coastal road eastwards, about 3-4 km. from the shore, 
and there are several Decauville lines serving sugar factories, both 
behind Probolinggo and in the vicinity of Ceding, Kiaksaan and 
Paiton, further east 

East of Paiton, the foothills of Goenoeng Loeroes, a northward 
spur of the Ijang mountains, approach the coast, and for about 5 km. 
there is only a narrow strip of beach, backed by hill-slopes, and 
followed by the main road. 

The small plain of Resoeki fronts the sea for little more than la km. 
(7 miles); in the middle of this stretch is the ddtaic headland 
Tandjoeng Ketah, formed by the mouth of the Kali Deloemmg. The 
small port of Besocki lies on the western side of this delta, up the 
mouth of a small stream. The coastal road cuts across the bead of 
the delta, and sends a branch inland to Bondowoso. 

The northern slopes of Goenoeng Ringgit (1,350 m.) again 
interrupt the Coastal plain. The beach is low and sandy, and is closely 
foUowed by the road; it is backed by steep hills. There h some coral 
on tile foreshore, as at the headland Tandjoeng Pasir Poetih (=* white 
sand'}. Tfab set^on of coast is about 10 km. (6 mdes) in length. 

The next plam begins a few kilometres west of Panaroekan, and 
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extends e^twards to tkc foothills of the fislocraji mn untai n. The 
%vestem part of the plain oontainf^ the large but old deltaic projection 
built up by the Kali Sampoean. This euda in the low^ sandy point 
Tandjoeng Patjenan. It is richly cultivated Avith rice and sugar. The 
present mouLh of the KLali Sampoean is much further west, near 
Panaroekanp a small port with a pier, offering some shelter in the 
cast monsoon^ but cfiliicult of approach between J anuary and Alarch. 
Panaroekan is the tecminijs of one of the State Railway branches Lo 
East Java; paralleled by a roads this r uns inland to Bondowoso and 
through the wide gap between the volcanic mountains of Ijang and 
Idjem Further along the old dclts^ wdilch has a fringe of coconuts 
ah the iiVay round, is the small sugar port—only a roadstead—of 
Kalboet. East of the deltaic area the plain continues but with a 
changed aspect; cultivation almost ceases,, and a dry-looking savanna 
^es its place, except at the old and overgrown deltaic headland 
Tandjoeng Djangkar, behind which lies the cultivated area around 
Aaembagoes, 

north-eastern comer of East Java is made of spurs from the 
extinct volcano Balocnm. The plain disappears entirely between 
Tandjoeng Soetnberbata and Tg. Sedano, and a line of blels and coral 
reefs fringes the shore. The main road takes an inland course, behind 
the volcano. 


The East Coast 

The east coast o-f Java is short and of no great importance outside 
the srnall port of Banjoewangi. The northern section is backed by the 
foothilla of Balucrsn and the Idjen highlands; the southern part is 
fomi^ by the semi-and Blambangan peninsula; in the middle is an 
alluviaJ plain. 

Fmm 1 andjoeng Sedano to the entrance of Bali stiait the coast is 
in general low and densely wooded. The main road gradually 
approach^ the shore, raching it at the entrance to the strait, where 
the Idjen foothilla are in closest proximity. The strait is narrowest at 
ita nor^bm entrance, just under 2 km. (about a,0Qo yds.) of sea 
separating Java and Bah. 

Banjoewangi [the name means 'fragrant water') has a small pier 
and a prau harbour. It b the eastern terminus of the State Railway; 
rail and road run inland, »oulh-westwards. South of the port the 
coast trending north-south, is low and marshy for a time, subse¬ 
quently becoming densely woodetL 

Paugpang bay ia a long sheltered haven, protected on the east by the 
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limestone peninsula which ends in Tandjoeng Sembodoengan. Its 
eastern shore^ on the penlnsnla, has a sandy beach and a cord reef; 
the low and swampy mainland shore ha.^ a fringe of mangroves. 

The rest of the east coast comprises the north-c^em shore of the 
Blambangan peninsula^ a dry limestone plateau, devoid of population. 
The eastern extremity is Tandjoeng SlokaK^ 

The South Cq^ 

The south coast of Java presents a fundamental contrast with the 
north coast. It is backed for the most part not by alluvial plains but 
by hills and mountains; it is often bold and ruggedt and drops steeply 
oE-shore to oceanic depths. It is exposed to the swell of the Indian 
Ocean, tvhich is accentuated during the w'csterly monsoon. Broadly 
speaking there are ordy two coastal types, both equaUy inhospitablt^ 
steep rugged slopes and cliffs on the one hand, and belts of high, 
steep-fronted sand dunes (up to m m. or more in height) on the 
other. The greater part of the coast is frir^ed with a narrow belt of 
coral reefsj which adds to the difficulffes of approach from the sea. 
There ts only one harbour of any significance, Tjilatjap, situated 
nearly half-w-ay between the two ends, and a few anchorages which 
are generally only available during one monsoon but not both. 
Except in the lower parts the coast Is almost impopukted, in striking 
contrast with the great densit}^ of population over most of the island; 
communicatiuns with the interior are almost non-raistent for con¬ 
siderable distances. The rivers w^hich intellect the coast are of no 
importance; most of those along the lower stretches of coast are 
blocked at the mouth by sand hanks. 

The volcanic mountains of Java being more or less centrally dis¬ 
posed, rocks of volcamc origin reach the south coast ifi only a few 
plac^. The greater part of this coa$t is made of Neogene (Upper 
Terbaiy) sedunentary rocks, amongst which limestone plays a very 
conspicuous part, especiaEy in tlie east, where rugged cliffs with 
caves are a characteristic coastal type. The ocean south of J ava is not 
a much-utilked sea lane like the Java Sea, but as from the latter the 
volcanoes provide useful landmarks for such shipping as there is. 
Visibility is poorest during the afternoons, and especially during the 
ea^ monsoon. The foreshore is also liable to bad visibility, but in 
this case the sea spray which results from the heavy surf is die cau^. 

For purpesses of description the south coast may be divided into 
four sections^ each with slightly different characteristics and urith 
several subdivisions. 
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FigN 78. South-cant coant 
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(i) From tiie Blambangan peninsuk to the KaTt Opak {south of 
Jogjakarta)—characterized, apart from two flat-shored bays in the 
east, by rugged limestone cliffs with but few indentations; the most 
rugged and indented section occurs where an outcrop of old volcanic 
rock forms the coast. 

(ii) From the Kali Opak to Oedjoeng JVIadasa^—generally of lower 
and smoother character, sandy and bacheA by alluvial plaiiU; in this 
section Kea Tjilatjap. 

(iii) From Og, Madasaxi to Oedjoeng Genteng—a generally low 
shore but backed by high bills and mrumtaing 

(iv) From Og, Genteng to the Soenda strait—the most irregular 
section, the steep shores of Wijnkoops bay contrasting with low 
sandy beaches further west. 

(i) Blambangaa ptninsiila to Kali Opak 

(a) The Siambattgan penmsula. This limestone plateau, rising to 
over 300 m., is almost an island, being joined to the mainland only 
by a flat alluvial isthmus which extends from Fangpang bay, in Bali 
strait, to Gtadjagan bay on the south coast It slopes fairly steeply 
to the north, but more gendy, with a rather waterless surface, covered 
with deciduous wood and scrub, towards the south. The southern 
shore is low, but landing is not easy owing to the surf, which is 
accentuated by the priscnce of a narrow coral reef. The whole 
pkenlnsula is uninhabited, and has no roads, 

{i) Gra^agan bay. This bay, which is open to the south-west, but 
provides anchorage during the east monsoon, has a broad sweep of 
sandy shore extending from Tandjoeng Poerwa, the western ei- 
tremity of the Blambangan peninsula, to the Segaia Anat, the broad 
lagoon-like mouth of a stream which runs for the greater part of its 
course parallel to the coast, forming a swampy area behind coastal 
sand dunes. The only village is Gradjagan. in the extreme north-west ; 
from here a poor road runs northwards to the terminus of a light 
railway at Bcntjoeloek, which leads to Banjoewangi on Sail strait. 

The western side of Gradjagan bay runs north-south and ends in 
the sandstone headland of Tandjoeng Tjapil. 

(^) Tjapil to Pa^er-koeion, Most of section consists of sand¬ 
stone headlands, fringed by numerous rocks and islets (though no 
coral reefs) alternating with small bays, at the head of which are sandy 
beaches. The coast and the immediate hinterland of wooded hills and 
low mountains, rising to several summits over 1,000 m,, are almost 
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uninhabited, and there is mtiirally therefore a complete absence of 
means of access into the interior. 

The cliffs of Tg. Tjapil soon give way to another sandy beach 
backed by an alluvial plain, the lowest part of which^ behind the 
mouth of the Kali Baroe, Is marshy. Then foUou's a succession of 
capes and bays for over 50 Lul Of the five main bays, only three— 
Radjeg^^esij Perraisan anct Bandialit—have possible anchorages and 
landing places, from which tracks run to neighbouring plantatioiis. 
Bej^ond Bandialit bay arc aome high cliffs of volcanic rack, with 
several offshore islets, and then another stretch of sandy beach with 
the plain of the lower Kali Majang behind. The village of Tjoerah- 
redjo lies near the mouth of this river; a poor road runs inland to the 
light railway terminus at Amhoeloe. Between this Httle plain and 
Poeger-koebn b an isolated limestone ridge {Goenoeng Watangarit 
480 m.) which drops steeply to the coast for nearly 10 km. 

The island of Noesa Baroeng is a large detached of the lime- 

stonG hills of sonlh-easlcm Java. About 15 km. long and 5 km. wide, 
it lies about 5 km. from the nearest puint on the mainland. It has a 
rough surface and steep sidc^, and is uninhabited. TTie south coast 
has a narrow sand beach. 

(^f) Poeger-kofilon to Tandjoeiig W&ioepmvon. For some 60 km. west 
pf Poeger-koelon the coast forms a bight, the smoothness of which is 
only interrupted by the southward projecting sandspit known as 
Tandjoeng Pclindoc. The eastern two-thirds of this bight present a 
low sandy shorc^ behind which is the extensive plain of Loemadjangj 
one of the few large plains in southern Java. Dunes fringe the shore, 
and the longshore drift is presumably eastwards, for the rivers* of 
which the largest is the Kali Bandajoe^, run for long distanced in an 
easterly direction behind the dunes before entering the sea. There 
is no coastal population, though some villages exist on the rivers 
behind the dunes, and the plain itself Is densely peopled. The only 
town near the coast is Poeger-koelon, at the eastern e.vtreinity of the 
plain and bight, and near the mouth of the Kali Bedadoeng; from 
here mptanible roads run inland, north-westw-ards to Loemadjang 
and north-easttvardg to Rambipoedji, both of which places have 
railway connevicn with the rst of Ja^^, 

The western shore of the bight, beyond the slight embayment 
knowTi as Dampar bay, is backed by hills, though it remains a sandy 
beach, as far as Tandjoeng Watoepawon. 

(*) 7 'g. Waloepainon to Fofioh bay. This w a long and monotODOua 
stretch of coast, 130 km. (8a miles) in length, linle indented and for 
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the mo&t part high and steep* composed fronj end to end of Tertiary 
limestone. The first section, far as Poebu ScmpoCp contains three 
small bays* but little is kno™ of them and they have no villages or 
communications, PoeJau Sempoe is a high, rocky island (260 m.), 
uninhabited and inaccessible. The entire coast for the ne^ct So km, 
(50 milos) is also inaccessible, almost without indentations, covered 
with deciduous woodland except where ^Jopei arc too steep, and 
quite uninhabited. At the end of this long stretch are thr£e bays. 
Sene bay, Boemboen bay and Popoh (or Gemah) bayn separated by 
highj rocky headlands. The last of these is the Iarge:St and most 
sheltered, and on its eastern side, off Popoh \illage, is anchorage which 
is reasonably safe except during the w'orst storms of the east monsoon. 
The limestone plateau is reduced to its narrowest width behind this 
bayt and a mad runs across the narrow watershed at little more than 
200 m. to the southern end of tlie Kcdiri plain, which it follows to 
the main railway line at Toelocngagoeng. 

(/) Pnpoh bay la Paijitan This section is more rugged and 
indented than the last, and contains several bays where anchorage is 
possible. The eastern half, as far as Panggoel bay, is more nigged 
than the western owing to its being formed of hard volcanic rock; it 
has also a number of small off-lying islets, Prigi (or Segoro Wedi) bav, 
separated from Popoh bay by a high and steep-sided peninsula^ is the 
largest sheltered anchorage on the whole south coast; its sides are very 
steep* but at the head is a flat sandy beach* behind which stands the 
village of Tasikmadoe. '^There is scarcely any plain, however* and the 
hills behind art only crossed by tracks. 

A rocky and indented stretch of about zo km. ( 1 2 ttiUcs) separates 
Prigi bay Jrom Soembreng bayp which is rather similar, w ith steep 
sides and a sandy beach at the head, but without good anchorage. 
On the small plain behind this beach is the tillage of Moedjoengan* 
with several hamlets, but there is no road into the interior. 

The next brge indentation is Panggoel bay, which opens to the 
south-w^est and accordingly only gives shelter during the east 
monsoon. The sides of llie bay are steep, but at the head, in the 
north-eastern part* is 3 flat sandy beach with rwo river mouths. The 
anchorage is in Djaketn bay* a small inlet between tw^o hdb on the 
eastern side* There are several hamlets round the bay, including 
Djakctra w hich has a small pier for boats, and in the plain at the head 
IS the village of WonotjojOp There arc however no roads leading 
inLmd, and the mountains separating the coast from the Madioen 
plain are crossed only by tracl^. 
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Between Panggoel and Patjitan bays the coast is rugged and almost 
inaccesiiible, forming cliffs all the way except at the heads of two Rmatl 
bays, Damas and Koeripan. From the shore of the former a track leads 
inland for a short distance, to Ngadirodjo and other villages. 

- Patjhan bay resembles others on this coast in having high, steep 
and rocky east and west shores, with a wide sweep of sandy beach at 
the head. This beaab is subject to very heavy surf and landing is 
impracticable. The anchorage is on the western aide, where the 
village of Temperan has a small beach and landing pier. From here a 
road zigzags over the dry limestone uplands north-westwards, 
striking a light railway terminus at Batoeretno and proceeding with 
the railway to Soerakarta. Another road runs round the head of the 
bay and across the small plain formed by the Kali Grindoeloe to 
Paijitan, threading its way thence across the hihs to the plain of 
Madioen. 

(g) Pa^iten bay to the faouth of KaH Opak, This stretch of coast, 
90 km. (56 miles) in length, borders the limestone plateau known as 
Goenoeng Sewoe ur Duizend-gebergte (‘thousand hills’). The 
plateau averaging about 300 tti. (1 ,ooo ft.) above sea-level, is pot-holed 
and almost waterless, and very sparsely populated. The coast is high, 
steep, almost unindented and of desolate appearance; there are 
occasional beaches and Frequent caves, but the shore is quite un¬ 
approachable from the sea owing to the heavy swell and surf. 

Suddenly the limestone hills cease, giving place to an alluvial plain 
bordered by sand dunes, 

(ii) JF'rojii ihe Kali Opak to Oe^eeng Madasari 

(a) Kali Opak to Tandjoet^ Karanghoto. For 95 km. (60 mfles) 
w'estwards from the end of the Duizend-gebergte the shore is an 
almost continuous bdt of sand dunes, of considerable dimensions, 
between i and a kra, wide and between 3 and 20 m, high. The dunes 
are broken only at infrequent mtervals by rivers which have in many 
cases wandered through marshes for some distance parallel to the dunes 
before finding an exit to the sea. The shore is shelving and has a 
narrow fringe of coral reef, and la quite unapproachable from the 
sea owing to the heavy surf. There are no villages on the coast or on 
the dunes, but the alluvial plain behind is densely peopled and 
covered with rice-fields; there are many roada, and the main Batavla- 
Jogjakarta line of the State Radivay runs in an east-west direction 
between 5 and 15 km. inbmd. ' 

(t) The shore of the Doetvoer hills. Separating the fiat shore j*i«t 
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described from Schildpadden bay is a masjj of hills formed of 
Tertiary limes tone, the summit of which rises to 476 m, (ipS^^ ftO* 
These hilU protradc in most conspicuous fashion from an otherwise 
low and smooth coast, in a series of cliffs, the most prominent of 
which is Tandjoeng Karangboto. There are numerotts caves at the 
foot of the cliffsp which are quite unapproachable from the sea 
owing the heavy surf, which is accentuated by the fringing coral 
reef. 

(c) ScbiMpiiddm bay. The sand dune coast resumes a$ suddenly as 
it ended, extending for a further 40 km. (25 miles) to Tjibitjap. Only 
one large river emsaea the dune beltp the Serajoe, but its mouth 
is maccesaible as indeed is the whole of the bay, owing to anrf. The 
pkin behind is densely peopled^ as beforep and well supplied with 
communications. 

At the western end of the bay^ sheltered from the south and west 
by a long narrow limestone island called Noesa Kambanganp is the port 
of Tjilatjap. The town is situated on a low peninaulap washed on the 
east by the w'aters of Schildpadden bay, on the south by Tjibtjap 
inlets which separates it from Noesa Kan^bangan, and on the west by 
the mouth of the Kali Donan. The inlet and river mouth provide the 
only perfectly safe anchorage during both monsoons on the whole of 
the south coast of Java, and as the entrance channel varies in depth 
between 6*8 m. (aai ft.) and 8 8 m, (29 ft.)i the port is of considerable 
importance. Th-e quays, on the western side of tlie town at the mouth 
of the Kali Donan, are connected by railway with the main east-west 
line of the State RaiJw'ay* which is joined about 20 km. to the north- 
east. A first-cl^ road also runs mland to Banjoemas and so to the 
rest of the country. 

(d) Noesa Kambangan. This island is nearly 30 km. long and has a 
maximum width of about 5 km,; it reaches a height of 200 m. (650 ft.-) 
in the east, but is mostly lower than this. It is densely wooded, and 
the southern coast is steep and rocky, with several caves and a fringe 
of coral (Plate 52). Its eastern half is separated from the mai nlan d by 
a DaiTow channel, called Kali Pasoeroehan, navigable only by native 
craft, and swampy on its northern side. At tlic eastern end this 
channel runs into Tjilaljap inlet (Plate 50); at ita western end is a 
large lagoon, Segara Anakan, very shallow^ and bordered by mangrove 
awamp (the only example on the south coast) and with several 
villages built on piles on the eastern shore. A swampy pkin, traversed 
by the sinuous courae of the Tjitandoej, extends inland from this 
kgoon. Its south-western exit Is a tortuous channel, again navigable 
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only by native boats, known as Moeata Tjitandoej, which completes 
the sq^aration of Noesa Kambangan from the mainland (Plate 51), 

(e) bay. Between the western end of Noesa Karoban- 

gan and Oedjoeng Madasari is Penandjoeng bay, 32 km, (zo miles) 
across and dnided into two une<|ual parts by a limestone promontory, 
which is almost an island, called Pasir Panindjoan (Pktc 53), the 
summit of which is 14S m. (485 ft.). The'easlem part, Maufits bay, 
is h£Iy with low cliffs on the north-eastern side, and has a sandy 
beach on the north-western aide. The western and larger part is 
Dirk de Vries bay, also bordered by a nartow belt of sand dunes, but 
backed by a wider plain. A branch of the State Railway, paralleled by 
a mad, nms behind the shore of both parts of the bay, about 1 km. 
from the sea; the railway, which terminates at Tjidjoclang, inland 
from the western shore of Dirk de Vrina bay, joins the main east-west 
line at Bandjar, at the head of the Tjitandoej plain. On the narrow 
isthmus (only 3CXJ m. wide) which joins Pasir Panindjoan to the 
mainland is the town of Fangandamn, Both parts of Penandjoeng bay 
have anchorages protected from the west though not from the east 
monsoon. One lies in MaurJts bay off the town of Pangandaran, the 
other at the western end of Dirk de V'ries bay. 

At the south-western end of Penandjoeng bay the dunes cease and 
the shore becomes more broken, and with a fringe of rocks, round the 
low point of Oedjoeng Madasari. 


(iii) Oedjoeng Madasari to Oedjoeftg Gmtaig 

For 240 km. {150 miles) the coast, trending slightly north of west 
and almost without inlets, is low, monotnnous, and wooded, with 
cultivated patches around the villages. The dissected slopes which 
rise behind the narrow coastal plain continue to be formed of Tertiary 
rocks, with limestones forming softer country in the east; sandstones 
and tuffs give areas of sharper relief in the centre and west The whole 
shoreline has a fringing coral reef and a narrow belt of sand dunes. 
Of the innumerable streams which enter the sea only a few of the 
smaller ones proceed directly; the larger ones, more silt-laden, have 
de^sited much of the material which now forms the sand banks, and 
their lower courses usually run pamllel to the dunes for some distance 
before br^ing through. The coast is not thickly populated; there 
are few* villages actually on the shDie, but many are situated behind 
the dune belt, on the lower courses of the rivers. Owing to the nature 
of the hinterland there arc few means of communication with the 
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mtesrior, and only one motor road leads inland in the whole distance 
from Penandjoeng bay to Og, Genteng^ 

(ff) Og. Madiisari to Tandja^ng The landward slope behind 
this stretch of coast is gentle. Cart-tracks ran inland, eventually 
joining motorable roads, from several villages situated behind the 
dune belt, e.g. from Legokdjawa, Kalapagenepp Tjltangb and Tji- 
patoedja (in order fr*om e^t to west)* 

(&J Tg. Gede to TjilaoeieuTeum bay. ^flxls. short section is backed by 
a narrow alluvial plain, and the belt of dunes broadens in the low 
headland of Tg. Gede and in the similar promontory (Tandjoeng 
Bodjong Kerentjeng) which marks the southern end ofTjilaoeteureuii 
bay. This hay oifcia the only anchorage between Penandjoeng bay 
and Oedjoeng Gentengp and even this is not very safe (Fig. So). 
From the landing place in the south-east comer of the bay the only 
motorahlc road in this part of Java runs inland to Pameungpeuk, and 
thence across the mountains skirting Fapajidajan volcano, to the 
upland plain of Garoet, which is on a branch of the main east-west 
State Railway line. 



So. TjOaeeteiiJciiii hay 

Surf-beat^ bcadi^ expos^ to the west raoosooa. Vitw near the lendinji p]^e, 
looking inland lowtndi Pammn^^ulE. 

Dr&uti hom a ph£>tof;raph+ 

(f) Tjilaoeteutem bay to Ofdjoeng Cent^. This section repeats for 
a further 150 km, (nearly 100 mites) the features previously described 
—a fringe of coral, a belt of dunes with interrupted river-mouths, a 
narrow coastal plain with villages, dissected dopes rising steeply 
behind; and a paucity of communications except tracks mnwpfrirtg 
one village with another, 'fhe only small town having road com- 
mumcation with the regions beyond the mountains is Sindang- 
barang. situated behind the dune belt on the TJisadea. On reaching 
the inner edge of the coastal lowland, some 4 km. from the shore, 
this road forks. One branch runs due north and climbs to over 
t,^m. before dropping to Tjibeber on the Batavia-Bandoeng 
railway line; the other strikes north-eastwards and winds round the 
foot of the Patocha volcano, rising to about 1,800 m. before dropping 
to the plain of Bandoeng. 
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The coastal plain gets broader, and the hillj; behind lower* as the 
western end of this section of coast is appr<jached, and a slight 
cunbayment ends in the lowp wooded peninsula of Oedjoeng Gtsnteng 
which* projecting in a southward direction, gives shelter on both sides 
at different times. There is anchorage off the western side during the 
east monsoon, and off the eastern side during the west monsoon when 
the wind direction is north-^westerly^ thet fonffer is far the more 
important of the ttvop and on this side die re is a pier. From the^illage 
of Genteng a road leads along the coastal plain in an easterly direction 
and thence northwards over the hills to the Tjimandiri valley* 
Wynkoops bay and the Batavia—Bandoeng railway. 

(rv) Otdjo^ Genieng to J/tvahoofd 

The shore line and immediate hinterland of this section is varied 
in character, due to the greater variety of rocks which build the 
landscape. There is one insistent feature, however, and that is the 
existence all the way round of a narrow, fringing coral reef. 

(a) Og. Gmta^ to Og. The coast between Og. 

Genteng and the western extremity of Java forms a large bight, the 
eastern end of Wijnkoops bay ivhich owes its origin to faulting. At 
Og. Genteng the coastal direction changes suddenly to s-n, and 
swT^ round past Zand bay to sw-NE on the south-eastern shore of 
Wijnioops bay. For the first few' kHometres from Og* Genteng the 
shore continues low, but then, approaching Oedjoeng Karangtjapis 
it becomes steep and eventually rocky, as some of the oldest rocks in 
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Java—resbtant nic±aniorpliic rocks probably of Cretaceous age— 
compose the abore for several kilometres in the vidnity of Zand bay. 
Zand bay, which lies between Og. Karangtjnpb and Og. Karang- 
ragoekj has steep and rocky north and south shores, and a sandy 
beach backed by marshes at the eastern end; the Tjiletoen which 
flows into it is navigable for native craft for several kilometres. 

llie coast oontiniaes high, steep and forested on the south-eastern 
side ofWijnkoops bay^ but at the head of the bay is a flat north-south 
stretchj about 7 knip in lengthp with a cunspicuDus hill (138 rru) in the 
middle, just behind the shore (Plate 54 and Fig. 81). South of this 
hill is the mouth of die Tjunandiri, blocked by a shoal and inaccessible 
owing to heavy surf. North of it, in the north-eastern comer of 
the bay^ is the anchorage and tiny port of Palaboehanratoei which has 
a pieTH The anchorage is safe except at stormy periods during the 
west monsoon. A good road runs inland^ climbmg the slopes above the 
Tjimandiri valley to the Batavia-Bandoeng railway at Tjibadak* with 
a branch southwards across the hills to Genteiig. 

The northern shore of the hay is backed by high, forested, volcanic 
hills; the shore is low in the eastern part, but becomes higher, steeper 
and more rocky at the mouth of the bay, between Oedjoeng Tji- 
kembang and Og. Karangtarsdje. 

(A) Og. Karwigtaradje io Javahoo/d. In this section the ^normaP 
direcdon, slighdy north of west, is resumed. The coast b entirely luw^ 
and sandy, and continiies to be fringed by a aarrovv coral reef. A 
narrow coastal plain widens rapidly into 0 broad alluvial expanse 
which ends at Tandjoeng Panto* 3 low promontory just east of the 
mouth of the Tjihinoeangeun. There are a few ^iilagES ou this plain, 
connected by a road which runs inland to Maliugping and thence 
acro^ the island to Serang. The easiest means of access to this road 
from the sea b by native boat up the mouth of the Tjibinoeangeun 
to the village of Moearabmocangeum 

Westwards of Tg, Panto the coast continues smooth, sandy and 
reef-fringed* but the plain behind, densely wooded and almost un¬ 
peopled* is not alluvial and lies at an elevation of 20-50 m. (yc^ibo ft.). 
Towards Tg. Sodoo^ there is a backing of volcanic hilb rising to 
300-600 m. 

Between Tg. Panggorak and Tg. Terelang* both low, sandy and 
wooded promontories, lies a $wampy stretch which forms an isthmus 
only 3 km. wide, on the northern side of which b Welkomst bay, on 
the Soenda strait. 

'ITie southern shore of the Oedjoengkoclon peninsula, the w^estem 
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extremity uf Java, is low* but in the south-west comer 15 the forested 
volcanic eminence Gcjenoeng Pajoeng* 4S0 m. (ii575 ft.) high, 
which drops precipitously southwards to the sea in Tandjocnig 
TJangkoeang. and more gradually westwards to the rocky headland 
Javahoofd. 


ANIMAL LIFE 

In both Java and Sumatra animal life k extremely rich ancT varied. 
Though the larger mammaLs are diminishing in numbers and, 
especially in Java, becoming riKtricted to the remoter and less 
civilked dktricts, the abundance of the smaller forms of animal life 
is amazing. By day the brilltantly coloured birds and butterflies are 
a constant delight to the European visitor. By night the geckos or 
tjitjacks on tlie ceiling and the unceasing chorus of frogs and cicadas 
out of doors bear witness to the exuberance of animal life in the 
tropics. 

Generally speaking the fauna of Java and Sumatra is like that of 
India and Burma. In both islands^ for instance, there are tigers and 
the Indian elephant k found in Sumatra, In man y cases* however, the 
animals of Java and Sumatra^ though similar to those of India, are 
not of identical species. The resemblance benveen the faunas of 
Java, Sumatra, Borneo and the Malay peiiinsiiJa is even closer than 
that between those of Java and Sumatra on the one hand and India 
on the other. This close similarity' of fauna clearly indicates that the 
three great western islands of the Malay archipelago, all of which are 
separated by very shallow' scas^ Avere once joined to each other and to 
the mainland of Asia. The fauns of Java stands a little apart from that 
of Sumatra and Borneo and lacks a number of animals found in the 
latter islands. For inatauce, the tapir is found in Sumatra, Borneo and 
the Malay pcninBula, but not in Java; the orang utan is found only 
in Sumatra and Borneo* Facta like these suggest that Java became 
an island earlier than Sumatra or Bomco, 

Monkeys of many kinds are found in Java and Sumatra; apart 
from the orang utan^ the most inieresting of them is the graceful and 
gibbon. These animals are common in Sumatra, but in Java they 
are now practically extinct except where protected; in the famous 
forest reseiAiX of the botanical garden at Tjibodas their <^1 1 may be 
frequently heard, though they are seldom seen. Besides the true 
monkeys there are several lemur-like animak* including the quaint 
Tarsitis spectnitn, 

1 he largest of the carnivores k the tiger which h still numerous 
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and often claims human victims in both Java and Sumatra. Tigers are 
hunted, but not systematically, as they help to keep down the 
numbers of wild pigs which would otherwise be a menace to the 
cnopa. Other cats include the leopard and panther as well as several 
smaller species. 

The elephant was at one time found all over Suinatm, but now it 
is restricted to a mirdber of isolated areas, in former times the sultans 
of Atjefi domesticated it and up to 1929 the Dutch army in the 
NeLherlands Indies used elephants for transport. The one-homed 
rhinoceros is still common in Sumatra; the two-homed species was 
abundant in the forests of Java a century ago, but is now nearly 
extinct. Besides the elephant and rhinoceros the hoofed animals 
include the banteng^ a kind of large wUd ox, deer, and a goat-like 
antelope, found in Sumatra. 

Other interesting mammals are the Malay bear, a harmless creature 
which eats coconuts, and the mydauSp an evil-smelling badger-like 
animal found in the high mountains of Java. 

Among the birds of Java are crow^^ orioles, pigeons, cuckoos, 
hcmbills and honey birds. Rice birds and weaver birds do much 
damage to the rice. The green jungle fowl, a relative of the domestic 
hen, 16 found in Java; thJs, the peacock and various other Javanese 
birds do not occur in Sumatra, ^veral very fine birds, including the 
argus pheasant and the great hel meted hombill live in Sumatra and 
Borneo, but not in Java. 

Snakes are common in both Java and Sumatra, not infrequently 
making their way into the houses; the pobonous species are not very 
dangerous as their fan^ are mainly used in self-defence. The 
commonest snakes of Java are the ukr ribu {Cylindroplm rufa\ which 
IS about 2I ft. long and has a red ring round its neckp the ular tanah, a 
kind of adder, and the ular balang^ w^hich can be virulent when 
aroused. Pythons and hat snakes are found and the hooded cobra 
iMjmedmes reaches a length of lo ft. Sea snakes up to 6 ft long are 
found in the Indian Ocean. 

Among the insects, anta and termites ('white ants’) are onmi- 
present. Though many of the ants bite fiercely^ they do much good 
by clearing away garbage and refuse. In houses elaborate precautions 
are necessary" to protect food from Ehcm. As in other tropical countries, 
temutea are a constant danger to woodwork and du an enormous 
amount of damage. Mosquitoes, sand-flies, bees, ivasps, centipedes 
and scorpions are common nearly everywhere. 

For an account of the vegetation of Java and Sumatra see chap. XU, 
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java and madoeka 
MADOERA 
Physical Featthies 

The island of Madoeia is at>out i6o tnn. (loo miles) long and 37 km. 
(23 miles) broad, covering an area of 4,4^6 sq. km. It is a oontiiiiiatioji 
of the Ncogene limestone hills of north-eastern Ja\'a, from which it 
is separated only by* the parrow' strait of Soerabaja. Its structural 
lines mh east"West, and its northern coast is almost a straight lirii* 
along latitude 6 " 35' S. In the southern part the trend of the htlk 
diverges ve^ slightly totvards the south-east, so that the south-eastern 
coasts consists of several limestone promontories separated by bays. 

There are only two geological formations present, the gently- 
folded Xcogene (Upper Tertiary) rocks, mainly limestones, and the 
alluvial deposits of Quaternary and Recent i^e which floor the 
occasional lowlands, at the western end and along parts of the south 
coast. '^The only evidence of the proximity of the island to a great 
volcanic region is provided by occurrence of occasional warm 
springs, especially in the west. 

The whole Island is of undulating relief. The most continuous hdt 
of high ground lies in the north, parallel to the coast; here there is an 
extensive area of over 100 m., with maximum elevations of 215 m. 
(705 ft) in the w'cst, 23S m. in the centre and 398 m. (1,306 ft.) in 
Goenoeng Merangan towards the east. Many small streams flow 
northwards from this belt, which is also sei'cral times broken by 
rivers which cut right across it from south to north—e.g. Kail 
Boengbedi and Kali Pasongsoagan. South of this northern belt or 
ridge, the island falls into two divisions, west and east. In the west, a 
central depression is followed by a further broken belt of hill-country, 
rising in places to over 200 m., beyond which there is a gentle slope, 
sometimes interrupted by further low hills, towards the south coast! 
The central depression is not continuous in an east-west direction: 
it is crossed from north to south by several rivers which rise in the 
northern ridge and break through the southern ridge in wide gaps 
on their way to Madoera strait. The largest of these are KaU BaJiga 
and Kali Kemoening. The former in its lower course crosses the 
largest ana of lowland in the island, which is also traversed by the 
Kali Bahba^ and Kali Kkmpcs, two tributaries which join the 
Baiiga near its mouth. 

The eastern half of the island has no central depression, but several 
belts of hill-countiy, parallel to the north coast or nearly separated 
by lower areas sometimes followed by east-west streams, Mistimes 
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crossed by theoL The largest east-west valley is that of the Kali 
Sokrok, over 30 km. long, which empties into Socmenep bay. The 
central ridge, north of the upper Sokrok, Is steep sided, w ith gradients 
reaching i : on both sides; it contains the highest summit in the 
island, Goenoeng Tambockoe, 471 m, (1,545 ft-)* It runs eastwards, 
becoming lower and less steq), as far as Soemenep, and is probably 
stmcturally continuous with the island of ?ueteiln, to the south-east. 
South of the Sokrok valley is another ridge, several times' reaching 
3« m., and presenting a steeper face to the south than to the north, 
‘rhia ridge runs out to sea in Oedjoeng Tandjoeng, on the south side 
of Soemenep bay. 

A second lowland area lies at the head of Boender bay: it rrmtain*; 
Pamefcasan, the chief town of the island, and is cross^ by several 
rivers which join to form the Kali Semadjid, now entering the sea in 
a deltaic flat on the south-western side of the bay. A belt of low hilk 
(50-80 m.) separates Ppmekasan from the south coast, 

Fhc limestone foundation of h'ladoera and the easterly aspect of 
the island make for a rather barren landscape. Bare white limestone 
is frequently exposed (the name Batoepoetih—white rock—1$ of 
frequent occurrence), and the vegetation is mostly deciduous owing to 
the drought of the east monsoon season. The population is more 
scattered than in Java, and small patches of cultivation are found in 
hollows and in the stream valleys. The greatest concentration, 
naturally, is on the three southern lowlands and on the narrow plain 
bordering Soerabaja strait In addition to the usual rice cultivation, 
with maize and tobacco, the wealth of Madoera Is largely derived 
from the salt-pans and fish-ponds which cover large areas at 
seaward end of the three lowlands—Soemenqi bay, Boender bay 
and the mouth of the Kali Baiiga. 

Coasts 

North coast 

The north coast is almost a straight east-west line. It is accessible 
anywhere at high ivater, though rocks may hinder landing at low tide. 
There Is almost no coastal plain, and the land rises to elevations of 
itx3-™ m. (300-650 ft.) in about 5 km. (3 miles) from the shore. 

\ main road runs fairly close to the shore almost from end to end; 
tracks and an occasion^ road lead southwards across the hills. 

The north-west comer of the island is Tandjoeng Modoeng, low 
and swampy, and backed by fish-ponds. Between Sapoeloe and 
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Ketapang there are frequcDt villages, patches of c!ultjvatiDti and 
Qccasionpj fish-pnnda along the coaet^ and from Kletapang a road runs 
southwards to Sampang on the south coast. East of Ketapang^ the 
coastal slope is steeper^ the aspect b more barren^ and villages are 
fewer. Main roads lead southwards frum Pasbn to Pamekasan and 
from Amboenten-Timoer to Soemenep. EctAveen Amboentea and 
Sergang there are belts df sand dunes. Beyond die Litter locality, 
from which a road runs south to Soemenep, the coast curves gradually 
soiith-eastAA'ards. It is low, flat and of barren aspect; the eastern 
extremity of the island b Tandjoeng Lapa, a low^ wocided promontory. 

South £iMISt 

The south coast is more variable, reef-fringed shores and low 
hmestone capes alternating with sw-ampy stretches and occasional 





Su-qM. [>>>1 iiih-pKidw 

I - * I 

® J 

s -1 -. I I iKm- 


Fi^. B3. The Soanenep l/on^brnd, Madaiera 
Baonl on ] : 5e,Pop rtv^p (G.S.G.S^. bcticb 5^ XL-A ind fttljoinibg 

th«tK. 





























madoera 


»97 

small deltaic prcyections, From Tandjoeng Lapa a coral reef fringes 
the brach for about 14 km. (9 miles) and then, as the hills recede and 
the Soemeoep lowland begins, a sandy foreshore takes its place and 
the beach is backed by hsh-ponds. The lowland is interrupted by a 
low limeatone ridge which runs from Socnienep across Kalianget 
channel to Poetcran island. The channel is only abtmt 350 m. wide; 
on its nurthem side is the small port of Kaliailget, with a pontoon 
pier. Kalianget is the terminus of the Madocra light railway; there 
is a large factory which deals with the product of the salt-pans. Road 
and rail nm n01^-westwards to Soemenep. The shore of Soemenep 
bay is low, and is backed by an extensive area of salt-pans (Fig. 
Beyond the month of the Kali Sanoka (known upstream as Kali 
^krok), is an eastward-projecting limestone promontory which ends 
in the low cape, rocky and wooded, known as Oedjoeng Tandjoeng. 

Beyond here the coast turns westwards; it is straight and reef- 
fringed, followed by a road and later by the railway as well, to just 
beyond Rapedi, where the sand and mud of Boender bay commence. 
The mouth of the Kali Pekamban causes a low, wooded, 
headland, and then the coast sweeps round south-weshvards, past 
Talang, where it becomes even lower, flatter and more marshy, with 
fish-ponds and salt-pans. The railway goes w'ell inland to avoid this 
low-Iying a^, hut it sends branches to the salt factories on the banks 
of the Kali Boender. The Boender bay roadstead offers some shelter 
during the west monsoon. Beyond the swamps, Tandjoeng Doto is 
the rocky, wooded end of a low limestone ridge, beyond which lies 
the ddtdc headimd produced by the former and pr^nt mouths of 
the K^li SemRdjid. 

The coast now resumes its westerly direction, and beyond 
Brantapase^w, hills approach the coast, the coral reef resumes and 
rwd and railway once more run dose behind the beach, as far as the 
Kah Sampang delta. This deltaic swamp is covered with marsh and 
fish-ponds; the mouth of the river leads up to Sampang. a small salt 
port. About 5 km. west of this delta begins the large and swampv 
lowland formed by the lower part of the Kali Baliga and several 
tiibutanes. The lowland is mostly covered with salt-pans (especially 
on the c^em side), fish-ponds and sawah (rice-fielda). At the mouth 
of the 1^ Baliga is Tandjoeng Batoepoetih, a light-coloured lime¬ 
stone diJff about 12 m. (40 ft.) high, beyond which the coast resumes 
its ^esterly direction and its coral fringe. The main road and railway 
which have run inland round the Baliga lowland, reach the shore 
again at Kedoengdoeng. Beyond Tandjoeng Goemoeng, a small 
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deltaic headland^ the coral reef ccasesg and the coast is low and 
wooded; road^ railway and villages arc invisible behind the fringe of 
woods. Beyond Kebanjar-Timoerj where a bnuich of the rail%vay runs 
inland to Tanahmerah and Bangkalan, hiUs approach the shore again. 

At the south-westem end of Madoera is the small ferry port of 
Kamalr opposite Soerabaja on the northern side of the Oostervaar- 
water. Here the coastal raiw'ay turns northw anda to Bangfealan* 

IVe^t coast 

The w'cst coast of Madoera forms the eastern shore of Soerabaja 
strait, i.e. of the Westenaarwater and its funnel-shaped entrance. 
It Ls low and mar&hVp backed by fish-ponds in the southern part. 
The Western extremity of the island is Tandjoeng Boeloep low and 
densely wooded. Between here and the equally wcU-wooded Tand¬ 
joeng Piringp the strait 15 at its narrowest; there are two piers along 
this stretch. 

Beyond Tg. Firing the coast turns north-east, low and w^ooded, 
to T^djoeng Modoeng. In the middle of this section is a small 
deltaic headland, the mouth of the Soember Poetjang, up which lies 
the town of Bangkalan, served by the railway* 
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Chapter V 
BORNEO 

IntnHiuctkm: Ph^ical Frat«r«: Coasts; AiliiliCFiit Tslanda: 

Plant and AnimaJ Llfc^ Diblii>^rd|iliLca] riToi& 

* 

INl'RODUCTION 

The word Boroco b a corruption of Brunei or Bumi, the nsm#- of the 
town and Malay sultanate on the north-west coast of the bland. The 
modem inhabitants, both Dyak and Malay, have no term in general 
^e for the whole of Borneo, though the Malays are said to speak of 
it occasionally as Tanah otPoelau Kaiamuntan (Land or Island of the 
kakmuntan) from a fanciful resemblance in its shape to the fruit of 
the kalaraimtan {Cerhera oddlam). 

Borneo is the thirci largest island in the world and, after New 
Guinea, the largest in the Malay Archipelago; it is roughly triangular 
in shape, tapering to the NNE. It b nearly bisected by the equator and 
lies betw'een 108 50^ ^d r sc' e long. The total area b about 
736,000 sq. km. (384,000 $q, miles) or more than three times the size 
of Great Britain. On the west, Borneo b separated from Sumatra and 
the Malay peninsula by the South China Sea, the narrow Karimata 
strait dividing it from Bangka and Billiton. To the south, across the 
Java Sea, lies Java. Both the South China Sea and the Java Sea are 
mostly less than 35 fin, deep and could nowhere cover St Paul’s 
Cathedral; the three great blands, Borneo, Java and Sumatra, thus 
s^d up ftom a vast submarine plateau, the Soenda Shelf (Fig. 8). 
To the cast, the Makassar strait, between Borneo and Celebes, b much 
deeper than the seas to west and south, while towards the Celebes Sea, 
to the no^-east, the sea bed slopes rapidly down to depths of over 
4,000 m. (z, 3 oo fbi.). The many islands off the Bornean coast wiU be 
considered at the end of this chapter. Most of them are small and of 
very litde importance, excepting Lab nan on the north-west 
Poebu Laoet (99x34 km.), which b divided by a narrow channel 
from the MUth^ast coast, and Seboekoe (Seboekoet) (32 x10 km.) 
adjoining Poebu Laoet. 

Unlike Java and Sumatra, Borneo does not form a single political 
unit, but 18 divided into no less than four separate states, one forming 
V Netherlands Indies, the othere of the British Empire 
(hig. 84). The northern part of the island constitutes Britbb North 
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Borneo, a protectorate administered by a chartered company, the 
Bridsb North Borneo Company. The north-west of Borneo, from 
Tandjoeng Datoek north-eastwards to Brunet bay and inland as far 
as the Tnain central watershed, forms the indepcDdent state of 
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Saiawahp ruled by a hereditary rajah of British nationality; this too 
is a British protectorate. The native state of Brunei, consisting of the 
town of Brunei and two small tracts of countiy, forms an enclave in 
the north of Sarawak; it has been under British protection since 1888 
and is ruled by a sultan with the advice of a British Resident. The 
small island of Labuan, situated dose to the west coa^ of British 
North Borneo, is a Biitisb Crown Colony and forms one of the 
Stiaits Settlements. Dutch Borneo includes the whale of the south 
and east of the island. It has an area of 539,460 sq. km., about equal 
to that of France, and is divided into two Residencies, West BorneOp 
extending from the frontier of Sarawak south to the mouth of the 
Soemgai Djelaip and South and East Borneo, comprising all the jest 
of the Dutch territory* 
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Besides being politically divided, Borneo coiit™t$ in nearly eveiy 
other respect vaih its neighbours Java and Sumatra. Though It is 
traversed by mountain ranges, much of it is hilly rather tlian 
mountainouB and the rivers arc longer and larger. There are no active 
volcanoes and severe earthquakes are an uncommon event. It is 
however less in its physical features than in its economic development 
that Borneo dilTers so strikingly from Java*and Sumatra. Borneo is 
still a land of the primseval jungle; the coasts are fringed with endless 
mangrove swamps and over nine-tenths of the interior is covered 
with thick evergreen forests (Fig, 138). Agricidture is mostly carried 
on for subsistence only and under the most primitive system of 
shifting cultiv^ation. The population is sparse; that of the whole 
island is estimated at rather more than Zj millionSj that of Dutch 
Borneo at 2,166,661 (1930 census) and^ apart from the Malays and 
Chin<ssc w'ho live mainly m the coastal districts, consists of a varied 
collection of aboriginal races (often, but incorrecd}\ spoken of collec¬ 
tively as Dyaks)^ most of w'hom have only quite recendy given up their 
time-honoured practice of head-hunting. In the whole island there 
are less than a dozen setdements large enough to be caBcd towns, 
and there are no railways and very few roads; communication is 
mainly by water or by narrow^ jungle paths often consisting of tree 
trunks laid end to end. 

The backwardness of Borneo, in spite of its apparendy fevourable 
central position, is due to more than one cause. The compact sliapc of 
the island, by giving it a comparadvely short coastUne in relation to 
its great area, has helped to make the interior Inaccessible, as has the 
lack of good natural harbours and of easily navigable riversn A 
more fundamental cause than any of these, perhaps^ is that the &oi], 
contrary to what is often stated, is not very fertile, chiefly because 
of the excessive rainfall and lack of active volcanoes (sec chap^ r 
and XI). 

?rluch of the country is unexplored or very inadequately known. 
In Dutch Borneo only the West Borneo Residency has been com¬ 
pletely survCTcd (Fig. many dbtricts, such as the frontier of 

Sarawnk and East Borneo and the Apo-Kajan region on the Boel- 
oengan (Kajan) river in East Borneo are more remote and unknown 
dian anywhere in the East Indies, excepting parts of Celebes and the 
interiDr of New Guinea. In attemptmg to describe the phpical 
geography of the island the incompleteness and inequality of the data 
is a serious Iiandicap. 

Geologically Borneo is still very mcompletely knotvn, though a 
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geological sketcti-map by Th. Po&ewite published as long ago as 
189^3^ and the discovery of gold, diamond-Sp coal and oil has given an 
impetus to a considerable amount of survey work. The structural 
relationship of Borneo to the rest of the Archipelago is dealt with in 
Chap. I (Figs. 6 to 10), and a diagrammatic representation of its 
geological history is given in Fig^ 5, 

In the lowlands Quaternary deposits cover enormous areas; there 
are alA> extensive outcrops of Mesozoic rocks (Triassie, Jurassic and 
Cretaceous). The so-called " Old Slates ^ wliieh are probably of 
Palaeozoic age^ contribute largely to the building of the great 
mountain ranges. The presence of Carboniferous rocks has not been 
provedp but is not unlikely. Eruptive and plutonic rocks are im¬ 
portant in some districts—eapecially in the west—and in some places 
there are remains of e.xtmct vDlcanic cones. The latter are pro¬ 
bably mainly of Miocene age:, imd thus belong to an earlier period 
than the volcanoes of Java and Sumatra; there are no signs of recent 
volcanic activity. Goenoeng Kelam in West Borneo^ a mountain with 
a steep face of bare rock, is an immense dyke of quartz-porphyry, 
now standing out owing to the removal of the surroundirig rocks by 
denudation. Near Goenoeng Nioet {1,701 m.) in the Landak district 
of West Borneo there are hvo brge streams of basalt. 

Borneo is a country of considerable mineral wealth^ In the last 
century it promised well as a source of gold and diamunds, the latter 
being found at Landak and on the SdLajan river in West Borneo and 
about Martapoera in the extreme south of the island. Gold in small 
quantises is generally distributed and is still worked on a small 
scale in the neighbourhood of Montrado and Sambas in West Borneo, 
near Tampang on the Kahajan and near Martapoera and Pengaron 
in tlie south-east. Gold and diamonds have long since become of small 
significance and the rninemls of most importance at the present day 
are coal and oQ. Coal, of Tertiary age, b mined chiefly on Poefau 
Laoet, where the proximity of the mmes to the sea is a great advant¬ 
age* The oil fields of Borneo have now become of about equal 
importance to those of Sumatra. The fields which have been 
developed are situated at Miri in Sarawak and at several points on 
the east coast of Dutch Borneo. Balikpapan, the outlet of the oilfidd 
near the mouth of the Mahakam river, has in recent yeai^ become 
the most important port in Borneo. Iron ore is mined on Scbockoe 
bland off the south-east coast and the neighbouring mainland. 
Platinum, mercury, antimuny and other minerals occur in quantities 
too small to be profitably exploited. 
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Relief 

In Borneo there are no very extensive plain&p but though ranges of 
mountains run through the length and breadth of the island, the 
greater part of the area would he better described as hilly rather than 
mountainous. Even the so-called mountain rangfcs consist of broken 
lines of short high ranged and isolated peats, crossed by miiy low 
passes, rather than of continuous high ridges extending for great 
distances. Summits over 2,000 m. (6 ,ioq ft) are few, but the highest 
mountain in the whole island, the huge flat-topped granite peak of 
Kinabalu in British North Borneo reaches a height of 4 17c m 
(uMi ft.). 

The appearance of the Bornean mountains is very ^-aried, depending 
on whether they are compo^d of hard igneous rocks or of sandstone, 
shale Or slater many are flat-topped with steep or precipitous sides. 
Like most mountains of the wet tropics, they are not difficult to climb. 
Except for occasional sheer faces of bare rock, they are tree-covered 
to the top and trunks and tree roots provide handholds on slopes 
which would otherwise be too steep to climb. In the hill country many 
of the ridges are steep-sided; often the tops are knife-edgs just wide 
enough to walk along. Very striking scenery is found where there are 
limestone hills, as, for instance* in the BoeLit valley. The sides of 
these hills consist of bold vertical or even overhanging cliffs, often 
ct^ed into fantastic pinnacles; underground they are honeycombed 
with caves. Practically aU land in Borneo above 250 m. (800 ft.) is 
uninhabited (Plate 55). 

The statement has been often repeated that if Borneo were 
partially submerged its shape w ould be like that of Celebca and it was 
formerly supposed that the main mountain ranges radiated from a 
central massif somew'here in the neighbourhood of G. Batoe Tibang 
on the frontier of Dutch Borneo and Saraw-ak. This view was held 
at a time when the interior of Borneo was much less known than it 
has^ since become. Though the Interior rnountain ranges, owing to 
their extreme remoteness and inaccessibility^ are still very im¬ 
perfectly mapped, it is already clear that the idea of ranges radiating 
from a Central point has to be abandoned. The structure of the island, 
according tu the modem view* is governed by folds and faults mostly 
ninning nearly from east to west. In the southern half of Borneo it 
is only in the extreme east that folds are found running ssw-nne; 
the line dividing the two regions of folding demarcates the mountain 
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system of the western part from that of the eastern part of the 
archipelago. Diverging from this east-west fold, the point 

where the frontiers of Sarawak, West Borneo and South and East 
Borneo mcetj is the watershed which continues to fotm the boundary 
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between Sarawak and Ehitch Borneo as'^lar north as British North 
Borneo. 'ITiis watershed, on which lie G, Batoe Tifaang 1,70a 
(5,590 ft.) and G* Moeroed 2,150 m. (7,0^4 ft.), has been very little 
explored, but the International Boundary Commission reported that 
it appeared to be an uninterrupted mountain chain . 

The main east-w’est fold-belt crosses the island from Tg. Datoek in 
the west to Tg, Mangkaiihat in the east and forms an immense 
mountain chain of very varying htaght. Near the end it forms the 
Bawang range, culmirating in G* Nioet 1,70401. (5,550 ft). The 
central part is called the Upper Kapoeas range (Boven-Kaposas- 
gebergtc); further east it is c^ed the Bawoei range. The Upper 
Kapoeas mountains consist of uuinerDUs parallel chains, separated by 
longitudinal valleys; they are largely formed of strongly folded strata 
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of 'Old Slate\ The highest points are over i,8oo in. (6 ^wq ft,) kigh, 
but the majoHt)^ of the simumts are under 1,200 m. (4*000 ft,). 
Nearly 200 km. (120 flailes) to the south of this range lies a motintdn 
dktrict of a very dJfFerent chatacter, to which Molengraaff^ who 
contributed so much to the exploration of the Bornean mountains^ 
gave the name of Schwaner-gebergte, It runs westwards towards the 
South China Sea* ea^^twards as far as the i^ahajah river; to the south 
it merges gtadually into the hill co-imtry of south-west fiomco. 
The centre of these mountain^ consists of granite and other igneous 
rockSp the flanks mostly of sandstone; their height k not in general 
very great* but G. Raja, 2,278 m, {7.472 ft,}, the highest peak, is 
believed to be the highest summit in Dutch Borneo, Between the 
Schwaner mountains and the Upper Kapoeas range lies the Madi 
plateau, formed of shale and sandstone and falling away on the south 
side in sheer predpices, and further eastv^^ards the MulJer-gebergte* 
a volcanic range with many summits betw'een i^zoom. and 1,500 m, 
(4,000 and 5,000 ft,). Sandstone like that of the Madi plateau gives 
a charaerteristic relief to a great part of the landscape of west and 
centra] Borneo; the rivers have hollow'ed out deep, narrow ravines, 
dividing the plateaux into sharply sei^ratcd sections. In western 
Borneo, this sandstone slopes down gently northwards, and there 
are only a few remnants of it north of the Kapoeas river. East of 
Sintang, on the Kapoeas, the sandstoiie is broken in several places 
by old volcanic cones, some of which rise to over 1*000 (3,300 ft.). 

From the region of the Schwaner and Muller mpuntaina* there are 
ranges with a general east-west direction running towards the east 
coast, where they join on to the mountains of Pash and the Meratocs 
range* which have a SSW-nne direction, I'he mountains to the north 
of the great cast--svest fold-belt (i,e, north of the line Tg. Datoek- 
Tg. Mangkalihat) arc very inadequately known. In addition to tlie 
main watenihed between the rivers of Sarawak ajid those of the 
northern part of Dutch Borneo which, as already mentioned^ is 
thought to be a continuous range, there are numerous lateral ranges* 
mostly foUow'ing a general east-west direction, which separate the 
river valley's of East Borneo, It is certain tliat between the mers 
there are mountain tops of over i*oqo m, {3,300 ft,)* at distances of 
60-1OQ km, (40-60 miles) from the coast* but it cannot be assumed 
that all the w'atersheds are mountain ranges, because most travellers 
in this part of the country have limited themselves to noting the 
coui^ of the rivers and only occasionally mapping a striking mountain 
summit. 
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Fringing the south and east coast of Borneo^ there is a belt of low- 
lyiag^ largely swampy land, which narrows at the projecting west, 
south-westj south-east and east eittremfties of the island (tlic capes of 
Dutoek, Sambar^ Selatan and Mangkalihat) and widens to i6o km. 
(loo miles) or more in between. Offshoots from the coastal plains 
run up tlie larger river valleys. The chief plain of the interior is the 
remarlsable valley of the upper Kapoeas^ lying at a height of 30-45 m. 
(100—150 ft.)j above sea-level. This plain, which is almost completely 
encircled by mountains^ is sprinkled w'ith lakes and crossed by a 
complicated system of waterwap; at dmes almost the whole of it is 
Hooded. According to Mokngraaff, it is a partly £Ued-up lake basin 
originally formed by subsidence. The plain of the lower Mahakam, 
though much nearer the sea, resembles that of the upper Kapoeas 
in many respects. 

Rivebs 

The vast number of rivers in Borneo is a consequence of the uniformly 
high rainfall and for several reasons they are of far greater geographical 
importance than the mountains. In a country which is still largely 
forest-covered^ the rivers form the chief, in many districts the oaly^ 
means of communication. The importance of the mountain ranges as 
harriErs is due much less to their height and steepness chan to their 
forming a break in the continuity of the river communications^ By 
means of the rivers^ explorers^ fortune-seekersj and invaders, have 
penetrated into the interior; whether the rivera are easily navigable or 
not, has decided the speed and intensity of the penetration of these 
foreign cultural influences. Almost all the towns and villages* even 
the smallest, are situated on the river banks, generally near the mouth 
or at the confluence of a tributary with the main stream (Fig. 87). 

Most of the rivers can be entered only at high tide by vessels of 
shallow draught. Even the huge Soengai Barito has a bar on which the 
minimum depth of water ig only 17 m. (5^ fit.), and the maximum 
3’7 nL (iz ft.). Several of the larger mers form delt^ consisting of 
islands covered with mangroves and nipah palms, intersected by a 
maze of channels. After the difficulties of entering the rivers have 
been surmounted, navigation is sdU far from straight-forward. Most 
Bornean rivers are subject to great and sudden changes of water 
level; rapids and other obstacles are constantly encountered. On the 
Kapoeas as far down as Smtang, the variation of water level may 
amount to tom.; after heavy rain a rise of 5 m. in an hour is not 
unusual. The traveller is often delayed for days un end, either because 
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the water is too low, or because it ia too high and the curTtmt top 
strong. Even a large river sueh as the Kapoeas is occasionally^ per¬ 
haps once in three years, navigable only by the smallest native canoes, 
so that trade la brought pnictically to a standstill. Almost nothing has 
been done to regulate the couraes of the rivers or to make them more 
navigable, in addition to sandbanks^ mudbanks^ and rapids, tree 
trunks lodged in the river bed arc often *fnet frith and endanger 
navigation in the more dlificult channels, 

W here they cross the coastal plains, the rivers wind between high 
banks of mud overgrown with reeds and other vegetation. All the 
rivers are v^iy liable to hooding, and on the alluvial hats, one can 
often wander for miles in a small boat through quiet hooded jungle. 
After a big hood, a new channel is often formed cutting across a 
meander; such new channels may be only temporary or subsequent 
floods may enlarge them so that they become a permanent part of 
the river course. Moat of the danau or lak® whieh are characteristic 
of many of the river valleys of Borneo, are ox-bows, or old parts of 
river coiirsest short-circuited in this way. A new channel cutting 
across a meander is called a pfir/ar or piniassan {from the Malay verb 
meaning to make a short-cut), or an antassart or troessan (meaning 
the short or straight ^vay). When travelling by river, it is important 
to ascertain whether the pmtassan are at the moment navigable, and 
can be used to shorten the journey. I'he many damni, pintassim and 
connecting creeks make both sides of a river in the lowdands a chaotic 
wilderness of channels, pools and flooded forests in which the raised 
banks of the main stream are the only habitable ground. 

Above the coastal plains the river banks often become rocky and 
constant rapids and gravel banks may make navigation impcmible, 
except for native praus and cano^. ^lany of the smaller rivers of the 
hill country* especially those draining sandstone areas, as well as the 
waterways in the peaty^ sw^p forests of the coastal plain, have dear 
cotfeeH;oloured water, like an English moorland stream. 

The chief features of the river system follow from the description 
of the mountain ranges, which has already been given. Immedritely 
to the south of the main east—W'est fold* are the S. Kapoeas, flowing to 
the west, and the S. Mahakam flowing to the east. From the southern 
slopes of the Schwaner and Muller mountains and the ridges forming 
the southern watershed of the S. Mahakam, a large number of rivers 
follow roughly parallel courts south to the Java Sea, As the coast 
tends tow^ards the south-east, and the mountaius slightly towards the 
north-east, the eastern of the^ rivets are longer than the western. 
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Much the most important of thia group k thc! S. Barito, tko basin of 

which h divided from the strait of Mal^saar only h" -- 

meridional Mer^itoes mountains and the narrow coastal stnf 
In the following survey we can thus conveniently divide the rivers 


S6- Bpmeot O'lBiiuLgQ pAltcm 

Btmnxt Atifn win Tropa^ Nederland^ plate 25 fBitMTrm, 1938)^ 


of Dutch Borneo into three groups: (i) the S. Kapoeas and the much 
smaller rivers draining to the w^est coast between Tg. Datoek and 
Tg= Sambar; (ii) those flowing to the aouth coast between Tg. Sambar 
and the south-east esitremity of the island (Tg. Selatan); (iii) the 
S, Mahakam and the rivers between it and tlie frontier of British 
North Borneo. 

Since almost all the inhabitants of Bnmeo live on, or very close to, 
the river banks» Koeala (iTuajcF) (a h-lalay word, meaning the mouth 
of a river or tributaiy), and Long (a *Dyak* word with the same 
signification) are constantly recurring elements in place names. With 
the tKccption of Balikpapan, the important oil port on the east coast, 
almost the only settlements deserving the name of town are situated 
at river mouths where sea and river traffic meet. These toAvns are of 
Malay origm^ and the present population contains the usual admisture 
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of Chinese and other alien orientals met witli in all trade centres in 
the archipelago- Up every large river Malay settlements are found at 
the mouth of each important tributary ; these settlements control 
traffic and hence trade and politics. The smaller ones have a mixed 
Malay-Dyak popuIatioiL In general the aboriginal races Dyaks^) 
have been pushed back towards the upper reaches and tributaries 
of the princpal rivers, except in the thinly jKjpu^ted regions of the 
north and south-west. Their viUagea are not fixed in positioo^ but 
change from time to time. Usually the aboriginal people live in 
*long houses^—communal houses raised on piles in which die 
separate dwellings open on to a common gallery* A I>yafe village may 
consist of one or several such Mong houses\ each of which may be 
inhabited by over a hundred people (Fig. 87), 

(1) Mvers of ih^ €aast 

By far the most important river in this sector is the S. Kapoeas. 
Of the various smaU rivers reaching the sea to the nortli of tlie 
KapofisSj the chief is the S. Sambas, which has a wide navigable 
estuary^ Sambas, a small town of poverty-stricken appearance, is the 
capital of a Malay sultanate, and lies on a small tributary of the left 
bank, the Sambas-ke^il (Plate 57). From Singkawang, a small 
port on the coast about 30 km- (^o milca) south of the tnoulh of the 
Sambas, a road runs inland through Bengkajang on one of its small 
tributaries* .A branch from this road runs to Montrado^ once an 
important minin g centre^ on the very small river Raja. 

The main stream of the S. Kapoeos rises in the Upper Kapoeas 
mountains near the point at which the frontiers of West Borneo, 
South and East Borneo and Sarawak meet; it b 1*143 km, long (a 
httJe shorter than the Rhine) and its basin has an estimated area of 
102,000 sq. km- (39,000 sq. miles). At Foetoes Sibau, where it enters 
the Upper Kapoeas plain, it Ls already 208 m. wide and at Tajan the 
width has increased to 1,600 jn. The course can be divided into four 
sections. From the source to Poetocs Sibau, the Kapoeas flovirs 
between mountains in a general south-westerly direction (Plate 56). 
In its second sectionp it crosses the swampy Upper Kapoeas plain 
from cast to west. Near Semitau, it leaves the plain and breaks through 
the hill country, again flow'ing south-w^est. The fourth and last section, 
from Tajan to the sea, is again more nearly east-west. Above Pang- 
kalan Djemocti (164 km* above Poetoes Sibau) the Kapoeas is merely 
a wild mountain stream; between this point and where it enters the 
Upper Kapoeas plain it is navigable by Dyak canoes^ but the many 
o 
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S7, *E>yHk^ veUp^ □□ the bank of ihc 
Eflch *lonff house \ which h inbi^tnl tiumefoua finnilLca, iwi i number of 
liver hmV ro the Wdler^ Note the maiiy smilE pfau* in the river* Source: Ortwn 
(Lcidcti, 1^704). 


rapids make the journey difficult. The second secdon of the course, 
that across the plairi, has endless meanders and antasmn, and re¬ 
sembles the lower counse of most Bomean riveis. Poeioes Sil 
50 m+ (164 ft.) above sea-level^ and the drop from there to Semitau 
is slight^ in the 93 km. from Djongkong to Semitau die fall is only 
I in 77,666^ about one third the fall in the true lower collide west of 
Tajan. Launches with a draught of 3 ft, can navigate the river to 
Boenoet at low water level, or to Poetocs Sibau under average con- 
.Imninc- Eit Kink gvefi steamcrs drawing 6 ft* can reach Poctoes 
f^arshes and lakes of the Upper Kapoeas plain 
>omuit part m regulating the water level; the course from 
Boenoet to Semitau remains navigable in droughts for a much longer 
time than the reach below Semitau. The many small settlements In 
the Upper Xapoeas plain are mostly situated on the Ugh sedimenta- 
don banks. 

From Semitau to Tajan the Kapoeas keeps to a well-defined bed, 
and the windings are mainly dictated by the posidon of the high 
^und; there are few meandeia or antossmt. The lower course below 
Tajan is very short as the river soon enters its extensive delta region. 
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SoetiBai Blococ^ a tributary of tht Mahahrm. 

room* openine onto a common g;niUcty, Fatbs of it« mmfca run down the stacp 
friam a pbalagraph in W. Nkt^uwmhiliar Qtirt dafh Btrmm, VoL p. 2 tS 


The itinin tributancs along the first section of the course are the 
Boengan and the Kerijau; from a small tributary of the former* the 
BoelJt, a path leads to the Penaneh, belonging to the river system of 
the S. Mahakam. j\nothcr path leads from the Kerijau to the basin of 
the S. Bari to. The first tributary of any size in the U pper Kapoeas 
plain, is the Sibau. l''his forms one of the routes to the Rejang basin 
in Sarav^akp Poetoes Sibau ^ the highest settlement of any impoitance 
on tlie Kapocas* lies at the junction of the Sibau with the main stream. 
Of the re ma i ni ng tributaries above Semitau (several of vthich are 
larger than the Sibau), the Bocnoet deserves mention because the 
Malay settlement of Boenoet, a fairly Important trade eentne^ lies at 
its mouth. Between Bocnoet and Semitau are the settlements of 
Djongkongj and Salimbau^ both of which are small district centres. 
Semitau lies on a very unimportant tributarj^; it was chosen as a 
Goveniment centre chiefly because the main river najrows at this 
point to a single channel, making it easy to control the traffic. The 
first important tributary below Semitau is the Ketcergau,, on the 
right bank; this is navigable nearly to its source and forms a natural 
route from Sintang to Sarawak, which ha-q been much used by opium 
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and gunpowder smugglers a« w^ell as by more re putable traffic. Tbe 
largest tributary of the Kapaeas is the S. Melawi, w^hich joins it on 
the left banks it has hself not less than menly-one navigable tribu¬ 
taries. At the confluence of the Mela\ri with the Kapoeas lies Sintangp 


Fig. 63. Ila^ buill of thcf SocligBi Knpocoa 
Sfmnx: i : i N^A- 49 and S-A- 49 (G-SrG-S, 4204). 


a place with a prosperous Chinese popalatiunr and the seat 
Assistant Resident. The chief tributaries below the Melawi 
Sekadau, the SekajaiUp and the Taj an. The Sekajam is of some 
inrpKtrtauce because of the nmny settlements along its coursep and 
becauise a path from the Upper Sekajam to Sarawak is a recogniKed 
route; at its mouth lies Sanggau (3 j^ 33 inhabitants) which like 
Sekadau (3,446 inhabitants) and Tajan (all situated at the mouths of 
the similarly named rivers)* is the capital of a Malay principality. 

The KaptJcas delta has an area of 8^000 sq. kru., and consists of 
swamp forest and mangrove, except in a few parts where it has been 
drained and planted with coconut palms. The many arms of the delta 
and the numerous secondary creeks make a veritable maze of watcr^ 
ways. Most of the delta arms are not navigabkp chiefly because of the 
bars at their mouths; only those which are navigable will be named 
here. The first branch from the Kapocas is the Mendawak; ihii; has a 
Bubaidiary branch called the Djenoe, which runs into the "medley of 
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lilt' hilF with vu hnr'L' pn-dpic^ is rj’picd of liim^sione sccntir^" in thi- interior i>^ Bomi^o. 
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channels opening into Padang Tikar bay. After the Djenoe leaves it 
the Mendawak is called the Lida and nins into the sea by two 
channels^ one on either side of Poelau ^laja. The main stream of the 
Kapoeas continues westvvardii after losing the Mendawak and near 
Soeka Lanting it gives off the KJeine Kapoeas (Kapoeas-kctjil), which 
is joined on the north by the Landak^ which can be regarded cither 
as an independent river or as a tributary jdF tht Kapoeas. On the 
Landak lies Kgabang^ thTough which runs a road from the coast near 
Mampawa to Sanggau, and Sekadan on the Kapoe^. The Mandor, a 
tributaiy of the Landak^, drains the district of the same name. At the 
junction of the I^andak and the Kleine Kapoeas lies the largest town 
of West Borneo, Fandanak, with a population of 45,196 (1930 census) 
including 541 Europeans and 15,275 Chinese. The houses are built 
on pile* and though the town is flooded at every high tide^ it is one 
of the healthiest places! in the Netherlands Indies. I'hc European 
quarter haa broad streets lit by electric light. As the main gatew^ay to 
the Kapoeas basin, Fontianak is a busy trade centre; in addition it 
has sawmills and factories. 

Below Soeka Lanting the main stream is called the Poengoer Eesar. 
xAfter throwing off the Koeboe, which gives off another arm in its 
turn, and runs into Padang Tikar bay, the Poengoer Besar ffnally 
discharges into the sea by a large number of channels which are 
navigable only by fishing canoes; thus the main stream of the Kapoeas 
is the least important of the delta arms from the point of view of 
navigation. Besides Pontrinak, the only place of the slightest im¬ 
portance in the delta is Koeala Kakap, a short distance to the south. 

Of the numerous rivers between the Kapoeas and Tg, Sambar, 
none is of much importance. One of the largest is the S. Pawan, at 
the mouth of which lies Ketapang, Soekadana* where the first Dutch 
trading factory in Borneo was established in 1608, lies on the coast 
between the mouth of the S. Pawan and the Kapoeas delta. 

fi) Ritters qf thf iouth coast 

All the rivers m this group are much alike, except for the S, Barito, 
which is longer than the others, and rises further east. ITiey rise in 
the Schwaner mountains, or their southern foothills, and generally 
speaking first follow a south-south-east course, gradually turning 
souths and running into wide estuaries^ nonCi except perhaps the 
S. Kstingan, has much indication of delta development. ITie catch¬ 
ment areas are small and the tributaries are long only when they run 
more or less parallel with the main stream. After short turbulent 
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cour^ca betAvccn tlicsc riverg have much longer stretches 

where they cross low-lying flat country; the lowest parts, where tlie 
tides are feltj are obstructed by islands of sedimentatiun. None of 
these rivers can be entered by large ships e?tccpt at high tide. The 
western rivers of the group have no settlements of any size except at 
their mouths; the eastern rivers are longer and have a larger 
population, * “ 

The first river of some size to the east of Tg, Sambar, b the S, 
Waringin* which is formed by the junction, some ^4 km, {15 miles) 
from the sea, of the Lamandaoc and the Aroet. On the latter lies 
Pangkalanboeocn {41544 mhabitanis)* Of greater importancei is the 
long Pemboeang, which has a wide but shallnw mouth. The main 
settlement is Koeahipemboeang or Kocmai^ the seat of the district 
chief; ships of not more than 6 ft. draught can reach this point. The 
Sampit or Mentaja rises to the south of the Sehwaner mountains, 
and runs into a broad^ fairly well protected bay. The tower reaches are 
easily narigable, but the population is small. The chief place is 
Sampit, with about 5*892 inhabitants. 

The S. Mendaw-at or Katingan is a long river which after rising 
in the Sehwaner mountains, runs at first due east, fhe upper reaches 
have many rapids, but below the large village of Toembang Samba, 
at the mouth of one of the chief tributaries, the Samba, the Mendawai 
b navigable by small steamers. Kasoengan, on the lower course of the 
river is the residence of the district chief, but Pegatan at the mouth b 
the main export centre. The S. Kahajan, like the Mendawai, rises in 
the Sehwaner mountains, and at first rung in an easterly direction* In 
the upper part there are many rapids of which the chief b the Labcho 
Tampang* which often holds up the traveller for w'eeks an d is the main 
barrier to traffic upstream (Plate 58). The chief tributary is the 
Roengan, which runs nearly parallel with the main stream and joins 
it on the right bank. A short distance above the conflaence of the 
RoengM, lies Rawi, a village w^hich exports forest produce, and can 
be reached by vessels drawing not more than 5 ft. Pahandoet, a short 
distance below the Roengan mouth, can be reached by vessels drawing 
up to 9 ft. Near the mouth of the Kahajan, is the village of Pangkoeh, 
the residence of the dbtrict chicE A partly artificial canal, useable by 
native canoes, links the Kahajan near Poelau Pisau with the next Large 
river to the east, the S, Kapoeas Moeroeng. This, though shorter 
than the Kahajan, b a much more important river. At high water it 
is navigable by small steamers up to Djangkang, at average level up 
to Toemhang Hiang^ the point where the river turns south. During 
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the east monsoon, navigation is possible only up to the mouth of the 
Maroeoei, the largest tributary. The arttiisinn connecting the Kahajan 
and the Kapocas Mocrocng opens into the latter near the large village 
of MandoemaJ. There is also a natural link between the Kapoeas 
Moeroeng and the Baritq, the Poeloepetah; at its mouth lies Koeala 
Kapocas (5*248 inhabitants) the seat of an Assistant Residen t The 
surrounding district, though Sooded at evoi3^ hi^ lidcp is one of the 
most densely populated areas of Borneo, The wide estuary* of the 
Kapoeas Moeroeng is shallow and can be entered by vessels drawing 
Tt ft. only when the tide is Iiigh. 

The longest of the south coast rivers^ and one of the largest rivera 
of Borneoj is the Badto^ which rises north of the mountains which 
form the eastward continuarion of the Schwaner mountains^ not far 
from Long Deho on the Mahakam. After the usual wild upper course, 
the Barito, the upper part of which is known to the Dyaks as the 
Moeroengp is joined by the equally large Djoeloi. Below the tillage of 
Toembang Toean the rapids cease to be dangerous. For a tune the 
Barito siiU flows between mountains, but after a number of changes 
of direction, it makes □ great bend to the south and after reaching 
Moeara Tewe, it finally leaves the hills behind. From now onwards, 
the banks are swampy and for the rest of its course the river is 
accompanied by antussan and dattaui no other river in Borneo has as 
many of these as the Barito. A va.st area near the lower course is daily 
flooded by the tide, and during the wet aeasan, it is estimated that 
one third of the entire river basin b under water. 

The viide mouth of the S. Barito is too shallow for most ships; 
those of 13. ft, draught and more can enter only at high tides. Above 
the mouth, however, navigation is fairly good till the great rapids 
are reached, except in the dry season when shallows make it im¬ 
possible at many places. During the west monsoon, vessels drawing 
7^ ft. can ascend the river beyond Moeara Tewe. 

Except in the upper reaches, all the larger tributaries arc on the 
left hank, as the watershed between the Barito and the Kapoeas 
Moeroeng mostly hes much nearer the former than the latter, in 
addition to the Djoeloi, which has already been mentioned, the chief 
tributary in the upper, mainly eastivard, coui^ h the S. Laoeng. 
Along the upper Barito there are only Dyak villages; the first Malay 
settlements are not met with till below the main rapids. At the village 
of Batoe Poetih, coal is mined by the natives in a primitive wayp 
Poeroek Tjahoe is a Govemment centre. The next large tributary is 
the S. Tewe, which joins the main river on the left bank at Moeara 
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Tewe; it La of importaiioe becausCp owing to the lower part of its 
course nmning duo west, it forms a route between Pasir and the 
Upper EaritOr The Barito is joined in the niiddle part of its courscj 
below the Tewc^ by the Montalat and the Ajoeh, A little to the south 
of the mouth of the latter is Boentok (zi»925 inhabitants), the resi-- 
dence of a Controller. A road connects Boentok with Amoentai on 
the Negara and thence ^ith Marta pocra and Bandjermasin. At tlie 
small village of Mengkatipp a branch of the same name leaves tlie 
Barito and runs into the Poeloepctakp the antassan between the Barito 
and the Kapoeas Moeroeng. In the lowest part of its coursen dae 
Barito receives several tributaries, of which the largest is the S. 
Negara; opposite the mouth stands Marabahan. The Negara, which 
itself has several navigable tributaries^ is navigable in its lower part 
by sea-going vesaeb; it drains a district, the Hoeloe or Oeloe Soengai, 
which is prosperous and densely populated; it enjoys amenities such 
as good roads and well-built houses almost unlmown elsewhere in 
Dutch Borneo, ^Fhe chief settlements in the basin of the Negara are 
Kandangan (^,592 mhabitants)^ the headquarters of an A^istant 
Resident, Margasari (14,649 inhahitantB), a trade centre^ Amoenlsi 
[population about 6,500) and Barabai^ which is connected tu Band- 
jermasin by a daily bus service. Another large tributary^ joining the 
Barito near its mouth, is the Martapocia, w^hkh is formed by the 
junction of the Riam Kiwa, and the Rkm Kanan. The town of 
Martapoera, situated Just below the confluence, h a prosperous place 
with a busy market; it is the centre of the diamond tmde^ and of fruit 
growing for the Bandjermasin market. On the Martapoera, la km. 
above the point where it joins the Barito, is Bandjermasin^ the larg^t 
town in South and East Borneo^ with a population of 65,698 (192^3 
census), including 947 Europeans and 3,014 Chtnesen Like Pontianak, 
the town is built on marshy ground, and the houses are raised on 
piles; it is traversed by broad ditches, and the inhabitants move 
about mainly by water, using boats called iamhangffn. As in other 
places in Borneo, many of the houses are built on rafts. Bandjermasin 
is important to-day chiefly as the outlet of the trade of the Barito, and 
the economically well developed Hoeloe Soengai; formerly it was the 
seat of a power^ sultan (Plates 58 and 59). 

The Barito has no della, but flows into the sea through a broad 
estuary. 

(3) Rivm a/ th^ eoit roast 

Along the southern part of the east cuast, the mountains are close 
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to the sea, and run in a maiiily nortth-south direction, leaving no room 
for eLxtensive river baBins. The only stream worth poling here, is the 
S. PasiTp on the banks of which are the Betdement of Fasir^ and the 
Government centre Tanah Grogot (5+000 inhabitants). The very 
important oil port of BaJikpapan, with a population of 29,843 (1930 
census), including 9SS Europeans and 4,327 Chinese, is situated a 
the mouth of a deep inlet, but only very rivcra flow info it, so 
tliat tlicrc arc no communications by water with the hinterland (Plate 
60). The oilfield it serves is situated to the north, near the Maf^am 
delta. 

North of Ealikpapan, the mountain ranges resume their general 
east-west trend, and big rivers are again met with. The southernmost 
of these is the huge S. Maliakam, second only to the Kapocaa in 
importance and considerably greater in length. Rising far back in the 
interior, at the font of G. Batoe Tibang, it runs in a mainly easterly 
direction, and flows into the strait of Makassar, some 80 km, {50 miles) 
north of Batikpapan. Its valley has gome resemblance to that of the 
Kapoeag, as before reaching the sea^ h forms an extensive swampy 
plaiiij partly cut off from the coast by a range of hills running 
approximately north-^uth. This plain, Iflre that of the upper 
Kapoeas, hag a network of lakes and waterways {Fig_ 89), 

The S. Maliakam, known in its highest part as the Sclirong, flours 
first of all south-^west tUl it reaches the mouth of the Howong; here it 
turns south and then ea.st. This part of the course is gentle; from the 
Dyak village of Long Bloeog to Long Tapai, there is a drop of only 
20 m. Below Long Tapai the river^ which higher up as much a? 
200 m. wide, narrow's down and forma a series of formidable rapids^ 
the Kepala KJham, the Kiham Oedang, and the Kiham Halo; in 
some places the river becomes only 20-30 m. wide. Below^ Long 
Bagoeng the rapids are passed, but the river bed h still obstructed 
by gravel banks^ The Mahakam emerges from the hills and crosses 
the alluvial lake-strcwii plain, already described; finally between 
Moeara Kaman and Samarinda, it brea^ through a low' range of hills 
to the sea, forming an elegantly fan-shaped delta. 

Most of the tributaries of the upper Mahakam are of no great size. 
The previously mentioned Howong, the Kaso, and the Penaneh, are 
of interest as routes to the Kapoeas baain. The largest of the upper 
tributaries la the S. Boh, which flows in a southerly direction, and 
forms a route to the remote Apo-Kajan district. Along the west-east 
section of the upper Mahakam, there are numerous native villages^ 
mostly situated at the mouths of tributaries. The largest tributarv 
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on the middle course is the Rata, on the right bank. Longiram 
(r,:iOO) on this part of the river* has grown into an important trade 
centre (Plate fe). Below Longiram the river is joined by the 


Fi|f, 8^. The lower part of the SoenjSffli Mahakani 
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Kcdang Pahoe on the right hank, with Moeara Pahoe at its mouth. 
In the region of the lakes, the Mahakam receives several large 
tributaries from die north, first the 8. Bebjan, then the S. Kedang 
which itself has a tributary called the Antjalong or Kehndjau; 

latter^ the Kedang Rantau, reaches the Mahakam 
itc tributary. AH the tributaries just named, are navigable 
distance, and their vall^s are well populated. The chief 
settlement ou the Mahakam in the region of the Iskes^ 

Bangoeu, a Malay village of 3jOCMj inhabitants. On the low 
of the river are Tengarang (population* 6pCK>o)y the seat of the 
of Koetri, and a fewr hours lower by steamer* Samarinda, a small 
towm with about 5*000 inhabitantSH 

The rivers north of the Mahakam drain wild* little known country, 
and have been explored only in recent years. In their lower courses, 
they flow more or less parallel in an east^i-ard direction* and reach the 
sea through extensive marshy deltas. The first of some abe ia the 
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Beraoe, formed by the junction 30 km. above the delta of two streams, 
the Kclei, and the Segah or Makam, At the junction lies the Govern¬ 
ment centre Tandjoengredeb (1,700 inhabitants) and the Malay 
sultanates of Goenoengtaboer and Samabalioeng. The KcH is 
navHgabie to small steamers up to the Dyak settlement Tanah Mcrah, 
'fhe Makam Is navigable by vessels drawing 6 ft. A few miles above 
landjoengredeb is a tributary, the Biratig, fi£aious for its edible 
bird's nest caves. In the delta the northernmost and southernmost 
arms are the most important: the former, the Moera Tidoeng, can be 
used at high tides by vessels draning up to 15 ft. 

The largest of the north-eastern rivers is the Boeluengan or Kajan. 
It rises in the Baw’oei mountains, flowing at first north, then, after 
several changes of direction, east. The many large rapids in the 
central part of the course, where the Boelocngan runs north-east are 
the largest in Borneo and ha%'e a total length of 19 km. The presence 
of these rapids isolates the upper part of the Boeloengan basin, the 
Apo-Kajan, whose population is virtually cut off from the outer 
world. A mute from the Boeloengan to the Apo-Kajan runs up its 
principal tributary, the Bahau and then overland to a small tributary 
of the upper Boeloengan. Near the head of the Boeloengan delta is 
the small port of Tandjoengsdor (Boelocngan). Of the rivers to the 
north of the Bodoengan only the Sesajap (called the Melinau in Its 
Upper part), the Sembakoeng and the Seboekoe need be mentioned. 
The S. Se^jap Follows a course rather like that of the Bodoengan. 
Its chief tributary is the S. Mentarang, which flows down from the 
north. It has a very large delta with three main mouths, called 
respectively the south, central and north Sesajap mouths. One of the 
many islands near the mouth of the Sesajap is Podau Tarakan on 
which is the town of the Tarakan (also called Linkas), the port of an 
oilfield of some importance. The Sembakoeng rises in Britisli North 
Borneo; small steamers can ascend it beyond the village of Pekdjoe 
Bamc. The Seboekoc follows a similar course and also rises in British 
territory; the village of Pembeliangan is situated at its mouth. 


COASTS 

The shores of the Netherlands territoiy in Borneo are with few 
exceptions, low, often marshy and densely overgrown with mangroves 
for long stretches, with patches of nipah palms near the river mouths, 
giving a monotonous appearance (Fig. 90). Only at a few points do 
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spurs from the mountains uf the interior approach the caa$t, which 
has few deep indcntatioiis although there are a number of wide 
shallow bays at the many river mouths. 

For the purpose of a more detailed description the coastline of 
Borneo may be divided into three sections ; 

The west coast from Tandjoeng Datoek, at the Sarawak boundary, 
to Tan^ocng SambSr at Ac south-west corner. 

The south coast from Tandjoeog Sambar to Laoet slrait. 

The east coast from Laoet strait to the boundary with British 
North Borneo at Poelau Sibatik. 


Fig- go- Bflraeo: CoamaJ 

Al£aM tw? Troptsth N^darliind^ pUlu 13 aiwJ (Satavia, 1938J, sntl 
Easlem Filoit vala. Ip 2 iind 4 (LoEKlonp igjs. JQM 


Tm£ West Coast 


This is about 700 km. (440 miles) long* Tandjoeng Datoek* the north¬ 
west point of Borneo is the rocky precipitous end of a moiintainDUS 
peninsuLap from here to Tg, Api, 40 km. (25 miles) west-south-westi. 
the coast gradually becomes low and sandy ^ backed by dense forest, 
20 km. {it^S miles) south of Tg. Api Is the Socngai Paloh* the mouth 
of which m closed by a bar with a least depth of 2-5 m. (S ft.) and 
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hence ol miiior importance; from here to the mouth of the more 
important Soengai Sambas h another 6o km. (37-5 miles) of low 
flat coast \7jth occasional small hills. Sambas, a amall portt lies a 
short distance up the irver^ which is obstructed by a bar with 2^5 m. 
(S ft,) least deplh; small native vessels can ascend a further 40 km. 
{zs miles) upstream. From the Sambas to Tg, Bangkai some 55 km. 
(25 mil^) in a southerly direction the shor^ con^ues mainly low and 
densely overgrown; good anchorages are available at severd points 
especially in Sinkawang bay. The densely wooded Boeroeng islands 
lie offshore along this stretch of the coast. From Tg. Bangkai to the 
Kapoeas delta 40 km. (25 miles) away the coast continues low and 
marshy with occasional patches of coconuts a little distance inland; 
a coastal bank is found well oifshore and there are anchorages in 
5^ fathoms. The delta of the Kapoeas, a marshy forest plain 
traversed hy many distributaries, extends for some aoo km. (12^ miles) 
along the coast to the deltaic island of Fodau Maja. Vessels dmwing 
10 ft, can ascend to Sintang about 400 km. (250 miles) upstream 
while small native vessels can travel a further 4S0 km. (300 miles) 
up this important waterway. Some 16 km. (10 miles) up the KJeme 
Kapocas b the chief port of West Borneo, Pontianak. The Kleine 
Kapocas entrance has a mud bar of z-t m. (7 ft.) least depth; inside 
the bar there is a least depth of 6-1 m. (20 ft.) in the channel to 
Pontianak. ITie other channels through the delta are obstructed by 
hars and shoals, but offer safe routes for small craft in bad weather. 
Farther south, there are two large deltaic islands, P. Padajig Tikar, 
and P. Maja, both low and marshy with patches of high ground and 
largely fringed with mangroves. To the south-west of the Kapoeaa 
delta are the Kartmata islands, which consist of the high rocky 
island of Karimata, a number of small blands, mostly lofty and 
wooded, and numerous coral reefs. 

South of the Xapoeas delta h Soekadana bay, the shores of which 
are generally low' and densely covered with vegetation, but have 
occasional higher rocky patches. TTiis bay is of htde importance except 
for native cr^ engaged in local traffic. From Tg. Ferasbasah, the 
southern point of Soekadana bay, the coast runs south for 120 km, 
(75 miles) to Tg. Sambar, the rocky south-west point of Borneo. 
This stretch of coast is low and marshy, and the rivers reaching it are 
small and much obstructed by bars. Rocky headlands with aand 
beaches are found north and south of the mouth of the Soengai 
Kendawanga. Ketapang, at the mouth of the S. Pawan which is 
obstructed by shallow bars, is a minor port and trading centre* 
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The South Coast 

The south coast, about i,ooo km. (526 miles) long^ is even more 
moDOtonaus in aspect than the west coaat. Numerous rivers which 
Increase iu sbe to the east^ debouch on the cuasta] lowland, which is 
generally swampy and mangrove-fringed, with occasional sandy 
beaches^ 'ITiese rivers ususHly have bars at their mouths and many of 
the ?rnaller ones liave large fimnel-shaped entrances. During the 
rainy season there is a considerable discharge from the rivers which 
may discolour the sea up to 65 km, (40 miles) from the shore. 

From Tg. Sambar eastivards along the coast to Tg. Keloeang is a 
shallow bay into which the Air Hitam Besar discharges; the w'estem 
side of the bay is rocky with sand beaches, but it becomes low and 
densely w^ooded to the east. East of Tg. Keloeang the Soengai DjcLii 
enters the sea, and still further east is a 32 km. {20 miles) stretch of 
sandy beach esttending nearly to the mouth of the xSoengai Waringin, 
where mud and mangroves occur. From here to Tg. Pengoedjan a 
series of low' sandy hillocks run along the shore. The west side of 
KtKmai bay is also low and sandy hacked by forest, but the east side 
is mosdy of mud. Anchorages of 4-6 fm. may be found in the broad 
mouths both of the Soengai Waringin and the Soengai Kocmai. 
EctwTcn Tg, Poeling and Tg. Siamok+ about 70 km, (45 mile$) east- 
W'ard is a shallow bay with a muddy mangrove-hned shore; from 
Tg. Skunok the coaat becomes sandy, backed hy a dense forest cover 
for 55 km. {35 miles) north-eastw^ards to Sampit bay. The Soengai 
Sampit with a bar of least depth of 7 ft. p la naiigable up to Sampitp a 
\dllage 55 kiiL (35 miles) upstream; fair anchorages? are available in 
the outer part of the bay. 

Immediately east of Sampit bay Is the broad mouth of the Soengai 
Mendasvai which is navigable for small craft zjq kra. (170 miles) 
inbnd. The coast here Is predominantly low,, muddy and covered 
w ith mangroves, and continues so the whole way to the mouth of the 
Barilo, passing the mouths of the S. Kahajan and the S. Kapoeaa 
Moeroeng^ both of which are navigable for some dis^nce upstream 
for vessels of 3-7 m, (13 ft.) dniughL 

The Soengai Bari to is the most important nver of the south coast; 
vessels drawing 3'7 cross the bar at high tide and proceed to 

the importMt port of Bandjermasin, 55 km. {35 miles) up.stream on 
the Soengai Maitapoemj a tributary of the Barito^ 

From Tg, Boeroeng, near the Barito mouth, to Tg. Sekntan the 
coast runs in a southerly direction for about 65 km. (40 miles) 
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continuing low and wooded. Ai Tg. Selantan, which is higher, it 
tufM north-east for another 135 km. {85 miles) to Laoet strait and 15 
again low and fiat with a dense forest cover. 


The East Coast 


This stretch is about i.aoo km. (750 miles) long. At the south-east 
comer of Borneo, to the east of the vcr^' narrow Laoet strait, is the 
large mountainous island of Poelau I.aoet 99 km. (61 miles) long by 
34km. (21 miles) broad; it is densely wooded throughout, with a 
rocky coast to the south-east, elsewhere generally low, muddv and 
covered with mangroves. A broad coral reef makes landing difficult 
in most of the southern part of the island. At the north end of the 
island is the port of Kota Baroe, which affords good anchorage in 
g m. (5 fm.). Immediately east of Laoet is Poelau Seboekoe, an island 
wiffi rocky shores and sand beaches on the cast side, the west side 
being low and sandy. 

North of Laoet strait, which affords many good anchorages, the 
coast of Borneo is low, marshy and forest covered, with slidlow 
dangerous seas outside. There am several large indentations, Kloem- 
pang bay, Pamockar bay, Apar bay and Adang bay, formed by the 
^tuariea of a senes of rivera. For the first zoo km, (125 miles) to 
Tg. Sapoenang, there are occasional sandy patches with coconut 
trees. North-east of Tg. Sapoenang is Balikpapan bay, the wide 
cstuaty of seA'cral rivere, The land stirrounding the bay ia low and 
^vampy with a few hilly ridges, some of which approach the shore. 
The important oil port of Balikpapan i$ bufit on one of these ridges 
I'* the bay. From Balikpapan the coast trends north-east 

to the Mahakam delta, becoming higher with sandy beaches backed 
by wooded coastal hills. 


Mahakam 15 the most important river of the east 
coast and flo^ into the sea through a low simmpy wooded delta 
with m^y chapels. The Moeara Pegah channel, with a bar of 
^ ^ V- ^ ’ depth, offers the best entrance and is most 
use j s ippifig. At the delta head is the port of Samarinda, and the 
nm IS by praus for over 140 km. (150 miles) upstream. 

1 ort of the Mahakam, the coast continues low and fiat, with 
irangroves, for some 20 km. {la miles) to Sangkuelirang bay. The 
m. {100 fm.) line runs closer to the shore than usual here and 
there arc a considerable number of reefs offshore; anchorage* in 
^5^3^ m. (8-13 fm.) are available at various points in this section. 


224 


BORNEO 


Sangkoelirsng bay Lb another wide estuary* its west shore beuig low 
and forestedt it$ east shore hiUy; the bay has many reefo* batiks and 
ifilets and is difficult to navigate. 

From Sangkoelirang fJie coast runs east and then north-east about 
km, (73 miles) to Tg. Mangkaiihat, It is generally low and 
cohered with mangroves, but rocky at a few points where the hill 
country comers ncai the foasL At Tg. Mangkalihat the coast runs 
north-west for 145 km. {90 miJcs) to the Beraoe delta; here it is miiinly 
low^ flat and marshy^ and overgrown with mangroves, with an 
occaaicnal rock}' headland. A coral reef fringes most of the eastern 
pan of the pcniriaula which juts out towards Celebes. There is a well 
sheltered anchorage in iS-2^ m. {10-12 Eql} between the mainhind 
and Poelau Tandjoengboeajabocaja^ a low thickly wooded island close 
to the shore, but it is difficult to approach. 

The estuary of the Soengai Beraoe is Elled with numerous low 
wooded islands separated by the many distributaries of the river. 
Vessels drawing 4^® m. (ih ft.) can reach the small port of Tandjoeng- 
redeb 24 km. (15 miles) up the river* which is navigable for small 
craft for about 65 km. {40 miles). From Tg. Batoe^ immediately cast 
of the Beraoe delta, the coast continues low and covered by casuarina 
trees to the delta of the Soengai Boeloengan. 

The last j6o km. (100 miles) of the Dutch Borneo coast to the 
boundary with British North Borneo is made up of the deltas of the 
Boeloengan* Sesajap, Samhakoeng, and Sebockoe rivers, with 
numerous low, densely forested islands often fringed with mangroves. 
Several of the brger islands^ however* notably Tarakan* Boenjoe* 
Mandodj Oost Noenoekan and Sibatlk, are hilly. The Boeloengan 1$ 
na^dgable for vessels of 3-3 m^ (ii ft,) draught up to the district 
Centre of Tandjoengselor, the Sesajap for native craft up to Malinau* 
but the Sembakoeng and Seboekoe are of minor importance. 
On Tarakan island is the oil port of Tarakan which offers a safe 
anchorage in iS—22 m. (lo—ia fin,). Phe whole deltaic area has 
numerous bars, banks and shoals which are often hidden by the 
muddy discharge from the rhxrs (Plate 63}, 


.ADJACENT ISLANDS 

Between Bomeo and the neighbouring land masses there are several 
groups of small islands, most of which are of little importance. The 
two large islands, Podau Laoet and P. Seboekoe (or Seboekoet) 
adjoining the south-eastern comer of Borneo have already been 
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mentioned; they contain deposits of coal and iron ore of some 
significance and also export pepper and other products. On the 
former is the small port of Kota Baroc, at which vessels ^11 on the 
voyage between Java, Celebes and the east coast of Borneo. 

In the South China Sea between Borneo and the Malay Peninsula 
lie the Anambas Islands, the Natoena islands, the South Natoena 
islands and the Tambelan islands, all of^whic!i form paxt^of the 
Netherlands East Indies. All these islands are very smalh except 
Gruot-Natoena island, in the Natoena group, which rises in the peak 
of G. Ranai to a hdght of 959 m. In the Xarimata strait between 
West Borneo and Billiton is the small Xanmata arcliipelapo, already 
mentioned. 

the strait of Alakassar and the Celebes Sea are the Laoet islands 
(lying inuncdiately to the south of the much larger P. I.aoet), the 
Kleine Paternoster or Balabalagan islands and a number of other 
unimportant groups (Fig+ 7). In addition, there are various islands 
close to the coast of Borneo; Taiakaui, the most important of these» 
has already been referred to. 


PLANT AND ANIMAL LIFE 

The lowlands are hot and moist, the temperature varying very 
little from a mean of about 27“ C. (80° F,) at any time of year. 
Rainfall is everywhere high; though it is lower on the east coast than 
elsewhere, there ate probably few places with less than 2,500 mm. 
(icxi in.) per annum and in some localities it approaches double rhiV 
amount. There is no true dry season, though the rainfall is generally 
greater at ^me periods of the year than at others, the reason of the 
greatest rainfall varying in different parts of the island. In many 
pbees tiumderstorms accompanied by torrential downpours are an 
ahnost daily event. 

A consequence of the high rainfall h that the natural vegetadon 
0 practi y the whole island is tall evergreen ram forest; it hflji been 
s^d that an orang-utan could travel through Borneo from end to end 
without once touching the ground. On the coasts and estuaries and 
m the many swampy areas mbnd tall rain forests give pkee to 
mangrove swamps, palm sw^amps and olher types of vegetation, but 
tM consist mainly of evergreen trees. In the forests of the well 
knd the taller trees reach a height of 45-60 m. (151:^300 ftA 
and climbing plants grow in profusion. Aluch of the life of the native 
(^oples IS taken up with an unending struggle with the jungle which 
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rapidly invades cleared land as eoon as it is given the chance. The 
jungle is however not entirely an enemy to man. It provides him 
with building material—many of the forest trees, especially the bilian 
Or ironwood (£ufufgn>xy/Mi provide excellent timbers, 

hard and durable—^and palm leaves for thatch. Some of the minor 
forest products, c.g, jeliitong gum, camphor and dammari are 
valuable and are cdllected by the natives to trade for salt, doth and 
other necessitica. The small quantitiea of nuts and other edible plant 
foods found in the forest are useful to the natives when the harvests 
are poor. The clunbing palms called rattans (rotanga) with long, 
often thorny stems up to 6o m, (200 ft.) or more in Jength are plenti¬ 
ful nearly everywhere in the Bornean forest and are an indispensable 
material for tying, plaiting and basket work. 

Travelling through the forest is not easy. The absence of good 
paths and easily visible landmarks make it difficult to find one’s way, 
even with the hdp of a compass, though the natives are skiLful in 
noting and remembering small marks on trees. The saturated sultry 
atmosphere and the innumerable streams and rivers which have to 
be forded, not to mention the land leeches which no clothing will 
keep out, combine to make overland travel far from comfortable. 

'ITie lowland forest is, at least to the non-botanica] eye, very mono¬ 
tonous and uniform, but at a height of about t,ooo m. (3,000 ft.) the 
tall rain-forest gives way to dwarf or crooked trees covered with a 
thick blanket of sodden moss, a consequence of the diizaling rain 
and driving mist which prevail at these heights. In pam of the low¬ 
lands of South and East Borneo there are considerable stretches 
where the forest opens nut to make way for savannas of tt/ang-a/afig 
grass, sometimes thinly covered with scattered trees. This is probably 
net a naturd type of vegetation, but owes its e-tistence to clearing and 
recurrent firesj left to themselves these savannas would probably 
soon bwome, like the rest of the country, covered with forest 

Culm-ated land occupies only a very small area. The chief food 
plant is rice, which is generally grown without irrigation (iadof^ 
cultivation), but though a large proportion of the population is 
engag^ m rice production, the native method of cultivation is so 
mefficient that large quantities have to be imported. .Maize, tapioca, 
sago and most of the other crops of the East Indies are grown on a 
smaller ^e. The area of the coconut plantations increases yearly. 
Pepper is grown on a fairly large scale, mainly in the ‘Chinese 
Distncts’ of the south, as well as small amounts of plantation rubber, 
tobacco, cofiee, etc. 


PLANT AND animal LIFJi 




Borneo has a nch and varied aniiml life, which is much more like 
that of Sumatra than that of Java, and differs considerably from that 
of Celeb^ and other islands to the east of ‘Wallace's Line’. There 
are no tigers or panthere and elephants are found only in British 
North Borneo where they were originally introduced by man, but 
^d pi^ monkeys of many kinds and doer are abundant everywhere. 

he rhmoceros and tapir are found, but are'rarely seen by tbe.white 
call of the gibbon is one of the moat characteristic 
and delightful sounds of the early morning in the Bornean forest, 
1 he moat intetosting of all the nLimmals is the orang-utan, which 
elsewhere is known only in Sumatra; it is fairly common in south 
Borneo in the districts of Bandjermssin, Pontianak and Sambas and 
on some of the rivers of Sarawak. Of the animals peculiar to Borneo 
the quamt proboscis monkey is one of the moat remarkable. Apart 
fiom dogs and cats, the natives have few domestic animaJa except 
pigs; there are a few cattle. The birds of the island include some of 
the most splendid in the world, such as the Argus pheasant. The 
ungainly bombill is common. The swift which makes the edible 
bird’s pests so much relished by the Chinese occurs in caves in the 
limestone hills in various parts of Borneo. These nests and the wax 
and honey of wild bees are ^me of the few animal products of any 
economc importance. The rivers of Borneo abound with crocodiles 
as well as fish, which the natives catch by netting and often by 
poisonmg the water with tuba, the root of the Darts creeper. Fresh- 
wat« fishing is of some importance as a source of food. 

Birds and mammals pky a large part in Dyak myth and superstition 
This IS of gr^t practical importance to the traveller in the interior 
as nothing will induce a native to embark on a long journey or anv 
other important enterprise without first obtaining a favourable omen- 
to do this it may be necessary to examine the liver of a freshly kilted 
pig or to observe the flight of certain birds 
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Bmidi, z (AimUrdfiim, Hh Z^sfidervan, ' I>ic Intel Borneo in thrcr 

SCflgraphifichwimchBftUchcii Eotwickliicj; % Otographiich£ Z^Uchrift, XXXV^ 
pp.- 11—24 (Litipzie And Bcrlifi^ ^ 93 ^)) Middnt^Ooit^Borftra 

Exp^jittsF^ 1915 (BBtAviL, T93t7). Barrvo^ its G*olpgy and Miwrai RetauKa, by Th. 
Poaewica, trliisLitcd by F. H. HdUiif widi geolcificiil EkctcLHmap (Londoiik i^l), 
though dading rwrUy ivith geology end rvow mottly mit-or-dilep u wtili ob a 
ni the litetmtufe an Borneo up to tbr time of puhUcatioiil^ R- Waihroe^S 
dasfijcp The Malay Aretipeiag^, loth edition (LondoCf td 90 > gi^TS A ViJuiible geneuii 
pktumof Borneo and its plants and EminalHj thnnj^ \X refen only to Senwak and 
not to Dutdt territofy. m iht Great Formiti of Bomva, by O. Beccari, 

trannkted by Fr H. Cij^lioH and revised by F. ll> CuLUetnud {London^ 1904.) 
alio deoU mainly with Sfinwak {lliougb it eoutjlmjs a short aectimi on the lake region 
of the upper Kapoeas) and h unrivaileci as a geneml flcemint partidulatiy of the 
natural histor>’ of Borneo. * Die Pfianitendetke Sudoit-Borneas ' by H- WiuUcrp 
Botnmrrfie Jahrbueker^ vol. t. (Featbuid) pp^ [SS-^zOfl ^ eeu i«ouiit 

of the vegetdtion which ia applicable to a large part of Dutch BomeO'- 


Chapter \"I 
CELEBES 

InUroducrtLDn^ Physical FcatUT^i: CaaEts ; Adjacent Iskads: 

Pknt and Animal LEfc: Bi bliogl^hJral l^nte 

INTRODUCTION 

Celebes, one of the four Greater Soenda islands^ is situated in the 
eastern portion of the Indonesian Archipelago, between latitudes 
I® 45' Nj and 5 "^ 37' S, and between longitudes iiS° 50^ and 125^ 5^ e 
of Greenwich. The strait of Makassar separates it from its neighbour 
BomeOi some 300 km. (^oo miles) to the west, w^hilc the Flores Sea 
and the Lesser Soenda islands lie to the south* East of Celebes is 
the Bands Sea, and the scattered group of islands known as the 
Moluccas, and to the north the Celebes Sea which separates it from 
the Philippine Islands, 

From the tip of the northern peninsula to the end of the southern, 
Celebes measures some 1,050 km. (650 miles), while its greatest 
width from Tomori bay westward, is about ^40 km. (150 miles); the 
northern peninsula in parts is less than 20 km, (12-5 miles) across. 
Owing to its peculiar configuration, no part of Celebes is more than 
115 km. (70 miles) from the sea, w'hile its extensive coastline is 
almost 3,ODD miles long* The Island has an area of iS^^odo sq, km, 
(73^000 sq. mdes), including certain neighbouring isbnds which are 
part of the t^vo administrative unils^-the Residency of Manado, and 
the Government of Celebes and Dependencies. 

Celebes, though surpassing Java in ex tent 1 is the least familiar of 
the large islands of the archipebgn; in fact, much of what is known 
about it has only been discovered in the last half-centur)'* As a result 
partly of its iDcation and partly of its mountainous and densely 
forested terrain, not only did it remain perfectly free of European 
influeiiice of any kind later than any of the other unportant islands;, 
but pre-European colonists too, seem to have left it alone. The Hindu 
influent^ which had so profound an effect on south Sumatra, Java 
and Bali, hard ly touched Celebes, while the earliest travelJers mendon 
no other religion than animisim, indicating that Moslem missionaries 
had not reached Celebes at that time. 

^ The Portuguese were the first Europeans to land in Celebes, but 
discovering neither gold nor the even more precious spices, they 
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turned their attentioD to the Moluccas further cast. In 1540, they 
established a settlement at Mahassar, to serve as a stopping place on 
the route to the Moluccas. Siace then only at the extremities of the 
peninsulas of A'lakassax and Minahasa has European civilization and 
culture made itself felt. Central Celebes remained completely un¬ 
known until the travels of Adriani and Knjijt, Dutch missionaries, 
and of the Saiasiil*brothers, Swiss naturalists, early in this century. 
The Dutch geologist Abendanon, the German Grabauer, and others, 
afterwa^s followed in the tracks of these pioneers. 'I'he highest 
mountains, the Latimodjong mountains, the largest lake, Towoeti, 
the longest river, Soengai Lanang, have all been discovered com¬ 
paratively recently. Thus Celebes b gradually becoming better 
known, though much still remains to be done before an accurate 
knowledge of its geography can be gained. 

There are no railways and few highways, except in the IMinahasa 
and Makassar regions, where roads radiate from the tw'o cities of 
IVl^ado and Makassar. Elsewhere, short stretches of road have been 
built, but lack interconnexion. As navigable rivers are absent, travel 
in the inteiiur must be on foot or on horseback over difficult mountain 
tracks. 

The population tn 193*^ (the details of the 194^ census are not 
aviiibble, owing to the Japanese occupation) was 4,231,906, of which 
3 j^ 93 ’^S*i were in the Govemment of Gclcbea and Dependencies, 
and 1,138,655, in the Residency of Manado. Of these, 7,683 were 
Europeans, 41,402 Chinese, and 9,218 other Asiatic peoples, the vast 
majority thus being of native origin. The density of population varies 
from less than twenty persons per square mile, over large tracts of the 
centre and east, to seventy-five in Minahasa, and 325 in the Alskassar 
region. In general, the majority of the population is found on tlie 
co^, and at the northern and southern extremities; the interior is 
thirily peopled with settlements confined to isolated valleys and 
basins, specially favourable to the primittve economy of the Totadjas 
and other native tribes. 

Of the native peoples, by far the most numerous and important 
are the Boegjnese and Makassarese of the southern peninsula, who 
number a little over 2,000,000. They are Mohammedans and their 
i^ers once dominated most of the bland. Formerly pirates and slave- 
dealera of cvQ reputation, they have now become the chief trading 
people, and are also found along the cast coast of Borneo. 

In the centre of the bland are the Toradjas, and related tribes 
numbering over joo.ooo; they are a primitive people, largely pagan 
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aDimista. and worehippers of the dead. They were formerly head- 
huntera, but are now beginning to change their ways, owing to the 
civi^ing effect of Dutch traders and missionaries. In the northern 
pemnsuk. there are 250,000 Mohammedan Goiontalese, and an 
equal number of Minahasscae, who are akin to the Filipinos of 
Mindanao. Utese latter are the most advanced people of Celebes, 

and have almost all been converted to Chriadanit? in the last hundred 
years, ' * 

Though full details of the minemJ resources of Celebes arc still 
unknown, the avaihble evidence suggests that they are not of great 
extent. ^ 

In the northern peninsula has been worked in several localities, 

notably at Paleleh and Totokp but the workings were closed by 1937 
owing to the poor yield. Nickel ore exists to the west of lake Towoeti 
and near Kolaka, but awaits further development; the Towoeti region 
a^ possesses some iron-ore of good quahty and traces of chromium. 
Small amounts of silver, copper and iod^e are also found in the 
northern peninsula, a little silver in the central mountains, and poor 
quality coal north of Latimodjong. There are slight indications of 
petroleum, and asphalt is worked in the island of Boctoeng for use 
on the roads of Java^ 


PHYSICAL FEATURES 
Relief 

The peculiar tentacled shape of Celebes, which is repeated further 
^t in the island of Halm^era, has in the past given rise to many 
hypotheses. The island lies in the unstable area between the Soenda 
Shdf to the west, and the Sahoel Shdf to the east, and has been 
object to three different periods of folding, the earliest in late 
times, a second in the Miocene period, and a third in the 
early Pleisto^e (see Fig. 5). The folding was accompanied by 
widrapread faulting and fracturing, and in the case of the latest 
toldmg, by much volcanic activity which is still proceeding in the 
Minahasa region, and has not very long ceased in the south, where 
thert ^ tQtt extmet volcano of Lompobatang, 

Th& pccubaT shape of the island and its precipitous shoreSj runnine 
steeply mto deep water, are due mainly to faulting, which is also 
i^ponsible for an extensive development of horsts (upstanding 
blocks) andgraben (rift valleys) through the island. 
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Accordingly Celebes is not maturely eroded like near neighbour, 
Borneo, but displays the land^pe features assoebted with 3 juvenile 
stage in the erosion cycle' deep valleys incised by stJieamSj rejuvenated 
by uplift, sep3iate blocks whose flat tops have been reduced to narrow 
ridges. There are numerous tectonic basing^ generally running 
NNW-ssE in the centre of the island, often filled by lakes or by the 
alluvium of former'lakes ^ Fig* gj). 



- - -I JEni 


Fij;. yi. OWtMt: Ffaysjcul frurure* 
Bouroe: Atlai fn»t Trapath Ntettrland, pbitc a* (Bitavn, igja). 
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For tlie piir|>Q3e of a more detmJed description^ Celebes may be 
sub-divided into five regions* the four petiinsuJ^j and central Cclcbef*^ 
'nierc arc no dear-cut natural boundaries between the peninsubs and 
the ceDLral mass* hence the lines of dhision are largely arbitraiy. 

Tk£ Northern Pirninsula 

"I his region is separated from central Celebes by a line rttnning 
from Parigi on die gulf of Tomini to Paloe at the head of the gulf 
of the Same name, from the Pmgi-Paloe line northwards, runs a 
narrow isthmus for a distance of about ^no km. (125 miles). This 
isthmus» which at its narraw'estj north of the Manimbaja peninsulap 
is but 17 km, (i0'5 miles) across, has a mountainous core of granite 
and schists, rising to m. (7^315 ft.) in Boetoe Sidole near 

its southern end, and to ^^,565 m. (8.415 ft.) in the Ogoamas, south¬ 
west of Dondo bay. Many uf the loftier rang^ of this isthmus are 
bare, but the lower slopes are generally densely covered by forest. 
There are few routes across the isthmus, the lowest running west 
from Kflsimbar, over a pass 350 m, (1,150 ft,) high* but the most 
important from Poboli west to "rawaeli on Faloe bay^ climbs to 
1^067 m, (3,500 ft.). The peculiarly shaped Manimbaja peninsula 
which juts out into the a trait of Matasaarp is a mnuntaioou3 mass of 
metamorphic rock. 

From Tolitoli bay east to the Minahasa^ mo almost parallel 
mountain chains rtm for some 400 km. {z^q miles). The one near the 
north coast has a core of schists often covered by either sedimeiitary 
or eruptive formarions, and rises to 2,432 m. (7,980 ft.) in B. Kabng- 
kangan, near Tolitoh bay^ while G, Tentolomatinan, some distance 
to the east, reaches 2,175 (7.1+0 ft,). The range nearer the south 

coast, which appears to be a continimtion of the isthmus range, 
touches 2,707 m. {8p88r ft.) in B. Silonbdoe at its western extremity, 
but becomes lower to the cast where G. Mataboelawa, a peak of 
1,^7 m. (6p2&j ft.) some distance cast of Gorontalo, is the highest 
point. Between the two ranges is a fault line with several tectonic 
depressinns, of which that containing lake Limboto is the largest. 

From the Foigar river to Bangka strait is the Minahasa region, 
which geologically does not belong to the rest of the isiandp but to 
the I^Ianado—.Sangihe volcanic arc (see Fig. 13), which can be traced 
across the Celebes Sea to the Philippine Islands. The region is 
composed mainly of late Tertiarj' and Quaternary volcanic rocksp 
with some sedimentanes in the depressions: about a dozen volcanoes 
are founds some of which are in the fumaroie stage, but one, G. 
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Sapoetsn, i,8z7 m. (5,990 ft.) high^ enipted as recently ag 19^5 (see 
p. 40 and Fig, 26). The negion k conveniently divided into three by 
the Manado-Kema and Amoerang-Belang depressions; the sub- 
region south-west of the latter depression, consists of the two recent 
volcanic massifs of Lolomboelan to the north and the Manebo 
moiintaim further south, separated by the Ranaipo valley. Central 
Minahasa, contaiiiMg lalje Tondano^ is a plateau rising steeply to 
700 nf. (2,300 ft.) On the south side; north-east Mimhssa is a 
moujitainous region, dominated by the extinct volcano G. KUbat, 
1,995 (<^tS 43 ft ) tigt- 

The Eastern Fminsuia 

This region is separated from central C^ehes by the line Oeikoeli- 
Tomori bay^ which crosses a low watershed of 800 m. (2,600 ft.); 
it meastines some ^60 km. (160 miles) from this line to Tg. Pang- 
kalaseang, its most easterly point. TTie peninsula widens considerably 
east of Tomori bay, then naimwg gradually^ terminating in the 
mushroom^haped Boealemo sub-peninsula. Except for parts of the 
coastal fringe, and a few tranvense routes, this part of Celebes is 
unknown. The eastern peninsula as well as the south-eastern penin¬ 
sula, appears to have been formed by the earlier or Miocene folding 
to which the area was subjected, but there is a remarkable difference 
between the direction of the peninsula, and the strike of the rocks 
which is NW-SE. Much faulting of a complicated type has taken place 
in both peninsuks, and this increases the complexity of the problems 
of their geology and structure; 

Two mountain chains which evenmally merge to the east^ run 
through the peninsula, with a dissected plateau between. The 
southern chain, which includes the Tokala and Eatoei ranges, rises 
to peaks of 2,628 rrL ( 8 , 5 oo ft.) to the west, and 2,400 m. further cast. 
The northern chain has G. Katopasa, 2,808 m. high, and G. Loemoet 
2,280 m. high. Across the Bo^cmq peninsula run the Babntak 
mountains, a range of basic igneous rocks, which seldom exceeds 
1,500 m. (4,900 ft) in altitude. 

There are large exposures of limestone in the eastern part of the 
interior, where there is irregular surface drainage, and other usual 
features of the ‘karat* landscape. 

Th£ South-eastern Pmffmi/a 

This penioaula is only slightly better known than the eastern one 
Thn houndarr between central Celebes, and the south-east peninsula 




PJati^ <14, Counm^ near KthCithain. at ih-e tap »f the FU>UTh^rn pi'hinBiLila 
In fhv fartwTtiujLij tcmiEL’d rici^-tk-Eds snJ aca,tl^-n-d coconut pallll?(r in tht; hjLJsj^ri.pUfld 
the ruggt;J fuuthilb uf the Lompohatant; rnasiiLr which Can be dimJy ai?en in the distance. 



HiHte 6g, Bsmtinuferoenii;, near Makiissiir 

Jilt dFnst.lv ivcHicIvJ liini'amni- hills arc (i-pi™! of the Mar.)* reffion tiortlujust qf Makassar 
















Plate 66. Rfnuid P&rrpiire to MnkiiJc 

Typical hill toimtry in the muXh nf Ceiilrnl Cdcbcs. 



Plate 67. iVlfHwrnnji' bav 

An™^i; hoy nffiir. *,mi.- of tht \yLtt oftHdiomses of >(,e coast of Cdcb«it it « 

hacked by low wooJfd hills, wbtdl arc han- sho«T, it, the hiickj!Toi,nd, In the foTcsmunJ 
1» il JiElllva aincw ^ double oiUnggi^r eui J bifid pj»w. 
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may be taken to run from Lingkoboe on Tomori bay up the S, Sokita, 
across the VertKek mountains to the headwaters of the S, TjenieJtang, 
and thence to Osoe bay. From this line to the end of the peninsula on 
Boetoeng strait, is approximately 320 km, (200 miles). 

At the neck of the peninsula, is a series of depressions containing 
the deep lakes, Matana, Mahalona, and Towoeti, South of these 
lakes is a broken mountainous country, •with •a series of parallel 
ranges, of which the Mekon^a on the west side is the most important 
rising to 3,790 m. (9,15^ Mekongga, North-east of the 

Mekongga mountains is the extensive valley of the Konaweha. At the 
tip of the peninsula, the highland runs in s curve around Tiom strait, 
reaching 1,000 m, (3,000 ft.) in a few poEnte. ITic core of the moun¬ 
tains is generally of resistant igneous and metamorphic rocks, chiefly 
granite, schists, and gabbro; softer shales, marls, and limestones are 
found in the valleys and the lower ranges. 

Tile Saiiihern Pemmula 

The line of demarcation betw'ecn central and southern Celebes is 
particularly difScult to draw, as the mountain system of the centre 
penetrates some distance southwards. The boundary may well be 
taken as running from the Sadang mouth south-east to a point north of 
Singkang, where the spurs from the mountains further north reach their 
most southerly extension, and thence to the coast of the gulf of Boni, 

South of this line is the tectonic depression of lake Sidenreng— 
lake Tempc extending from Pareparc bay east to the mouth of the 
Tjenrana. This depression, from which another depression forming 
the Waknnae valley nms southward between parallel feults, and the 
volcanic cluster of Lompobatang at the southern tip, indicate tliat the 
region has been subjected to much volcanic and tectonic disturbance. 
In parts limestones of late Tertiary age have been raised as much as 
1,000 m. (3,000 ft.) but the area is now relatively stable. Tlic p resence 
of the reefs of the Spermonde archipelago on the coastal shelf west 
of Makassar, suggest a positive change in sea-Ievcl, drowning the 
western part of the peninsula (cf. p. 13 and Fig. 7), 

From the lake depression already mentioned, two ranges run south 
on either side of the Walannae trough, meeting in the Lompobatang 
massif which rises to 2,871 m. (9,416 ft.), Tliis ancient and extinct 
volf^o, with one main crater, and several parasitic cones, has been 
subject to heavy stream erosion. The area suirounding consists 
chiefly of late Tertiary and Quaternary volcanic rocks, but the ranges 
to the north are mainly of limestone, which outcrops a]] the way to 
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the west in the vicinity of Maros. There is a greater extension 
of coastal plalin mostly aJluvLil, on the borders of the southern 
peninsub than elBewhere in the island. This is particularly noticeable 
in the Makassar region, winch as a w'holc is less mountainous fhark 
the other parts. 

C^tiral Celebes ■ ^ 

previously indicated^ central Celebes w^aa until recently entirely 
unknown^ as yet the geological map shows large bknk spaces and the 
structure still aw^aits thorough scientihe investigation. It is an 
extremely moimtaioous area; its highlands arc the denuded fragments 
of a shattered and uplifted penepJane, its vaHeyg deeply cut by 
torrentiaJ rivers^ or formed from tectonic depressions. 

The region may be subdivided into three sections—the western, 
the central, and the eastern. Betw'een the w'estem and the central 
section^ runs the Fossa Sarasina, a scries of tectonic troughs, bounded 
by parallel faults running sse from Paloe bay to Masamba 00 the 
Loc\vOfl plain at the head of the gulf of Eoni. The irregular Poso 
depression separates the central from the eastern subdivision. 

The we^em section^ which is by far the largest, contains three 
lofty mountain ranges. The Molengraaf mountains, running from the 

side of Paloe hay to the Loewoe plain, have two high peaks: 
Eoelnc Waoekara, 3,127 m. (10,260 ft.), in the north, and B. Kan:i- 
boenop m. (9,678 ft.) at the southern extremity* Further soutli- 
west is the Quarles range which rises to 2,963 m. (9,720 ft.) in B. 
Kalando, and to 3f074 (tO|OS6 ft,) in B. Gandiu^ata. Projecting 
iota the southern peninsula is the I..atijnodjong range with B. Rante- 
ni^rio, 3t44^ ft.) high. The upper parts of thuse ranges are 

often heavily eroded and bare, but in generi there is a dense cover 
of virgin forest. The Molengraaf range censists of resistant igneous 
and rnctamorphic rocks, with much granite and gneiss outcropping. 
The Quarles mountains display a great thickness of tuffs, while the 
Latimodjong block is composed mainly of gninite, schists, and other 
resistant rocka. At the southern end of the Molengraaf mountains is 
the LoewT^e plain built up of alluvium brought down to the gulf of 
Boni by the rivers draining the mountain country inland. 

Through the central area, in a north-south direction, runs the 
Fenncma group of mountains, which are composed mainly of schists 
and other rnetamorphic rocks; G* Nokilalaks, 3,311 tn. (io,S6o ft.), 
and a Balease, 3,016 m, (9,896 ft.), are the highest points of this 
rugged mountainouB area. 
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I’he eastern region is canaiderably lower than either the w^tern or 
central, the highest peak being G, Kajoga, a,563 m, (8,408 ft.) in 
the Fompangco mountains south of the gulf of Poso, The mountain 
ridges here are mainly of schists, limestone and otlter sedimentaries 
occupying the lower parts. There has been much complex feultmg 
and numerous tectonic depressions occur. The Po®o depression itsefi 
is floored with Jimestones, soft clays and other sedimentary rocks. 

Rivers 

The rivers of Celebes are neither of great length, nor of much 
importance. Many of them flow through narrow gorges, and are 
much obstructed by waterfalls and rapids, while the pi^encc of 
numerous lakes testifies to the youth of the drainage system, 'lire 
longest rivers are those few which run longitudinally, draining 
tectonic basins ({^etween lofty mountain ranges. The majority have 
short courses from the uplands to the sea; they are therefore of littli. 
use as waterways, and even the small native praus cannot ascend 
them for many miles. Bars otf the deltas of the larger streams further 
hinder navigation. 

The Northern Pemruula 

Ihe rivers of the northern peninsula are almost all very short, 
flowing in torrential fashion from the mountainous backbone to the 
coast nearby. As the watershed lies nearer the north coast, the longer 
rivers flow south. These include the S. Randangan, which reaches the 
sea in a marshy delta west of Marisa, and the Soengai Pagoejania, 
which breaks through a coastal range in a narrow valley to enter the 
sea at Bilatoe. From the middle Pagoejatna eastwards, runs a depres¬ 
sion, once an arm of the sea, but now largely filled in j this contains 
lake Limboto, a shallow lake, some 2 m. (6 ft.) deep, and 1 1 km. 
(7 nules) by 6 5 km. (4 miles) in extent, but larger during the rainy 
season. The li^Ialango drains lake Limboto, breaking through a range 
of hills near the i^t in a gorge to enter the sea at Gorontalo. Thou gh 
the river mouth is deep, it shoals rapidly, and vessels cannot proceed 
inland any distance. Further cast b the small lake Mooat, probably 
of volcanic origin, drained by the S. Poigar which flows north-west 
across a plateau, before reaching the coastal plain south of Amoeiang 
bay. Into the latter bay flows the Kali Ranaipo draining the volcanic 
mountain area east of lake Mooat. In the plateau of central Minahasa, 
some 700 m. (4,300 ft.) above sea-level, is an ancient caldera blotted 
by lava flows and volcanic debris, now filled by lake Tondano, nearly 
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17 tm. (lo miles) loDg, bordered by low ground at the north end, and 
by a steep m, (1,300 ft,) scarp, to the south-east. The Kali 
Tortdano draining the lake to the north-west, plunges over a waterfeU 
more than 150 m, (500 ft.) high and through a deep goige to 
the Aldiiado plain and the sea (Fig, 26). 

The Eastern FeninsiHa * 

i 

None of tilt livers draining this area is of any great significance. 
They are mostly very short streams, many of which run dry in the 
dry season, particularly where they flow through the limestone 
country. The most important arc the Soemaia, which drains the 
swampy lowland at the head of Tomori bay, and the S. Bongkoe, 
w'Mch is by far the longest, rising in the Tokala mountains, near the 
south coaflt, and draining with its tributaries, a large area of broken 
country, eventually reaches the sea sovEth-west of Tg. Api. None of 
the rivers of this peninsula is navigable. 

The South-eastern Pemnsula 

At the base of this peninsula is a series of lake-filled depressions, 
containing Towoeti, the largest lake in Celebes, the very deep lake 
Matana, lake h'lahaloaa, and several smaller ones. Towoeti is drained 
by the La Rona, which flows from its western end through a valley 
85 m. (280 ft.) deep, to enter the sea at the head of the gulf of Boni. 
In its lower reaches, where it is called the Malili, it flow's in a drowned 
valley, and consequently it is navigable by small native vessels for 
16 km. (10 miles) from its mouth. South-east of take Towoeti, is a 
much broken country drained by the La Solo and its tributaries; 
this stream b navigable for some 35 km. (16 miles) from its mouth 
in Lasoto bay. The Konaweha, which is named Sampata In its lower 
course, drains with its many tributaries, a very large extent of the 
unknown mountain country ijnrth-west of the Mekongga mountains. 
In its middle course, there is a large depression, probably a former 
lake, filled by swamps, which become extensive in the wet season. 
The river which reaches the coastal plain through a gorge and enters 
the sea in a sandy delta, is of li ttle use for navigatiDa. 

The Southern Peninsula 

In the south, the drainage pattern radiates from G, Lompobatang; 
many small streams of a torrential nature during the rainy season flow 
from the craters of parasitic cones on the south side of this ancient 
volcano, entering the sea near the southern bp of the bland. From the 
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main crater further north, runs a larger river, the Beerang, which has 
created, at the fool of the mountaia, a fan of debria brought down by 
^e rushing torrents of the rainy season. The last fall on the Beerang, 
is but z m. (6 ft.) above sea-level so it completes its journey to the 
sea over a plain which is often hooded. The river can be navigated 
by canoe up to Boctakang, where it is t20 in. {390 ft.) wide. 

The largest river of the southern penimulk is tile Waknnae, .which 
flows due north to the lake Sidenreng-late Tempe depression, into 
which many other streams flow from the north. These lakes are at 
their largest extent in the wet season, and shrink considerably during 
the dry season. They are drained eastwards by the Tjenrana, which 
reaches the sea 40 km. (25 miles) away, over a low plain forming a 
marshy delta, with numerous mouths. The I'jeorana, is navigable for 
small Craft some 30 kni. (20 miles) from its mouth to P&mpanoe. 

The Walaimac for 23 km. (15 miles) above Smgkang, can be 
navigated by small praus; higher up it becomes a mountain stream 
torrential during the wet season. The only other river worth noting 
is the Maras, which fiowa first in a deep gorge through the limestone 
country north of G. Lompobatang, and then through a broad 
alluvial plain, before reaching the sea. Praus can get a short distance 
upstream from the Maroa delta. 

Central Celeiei 

From the Lathnodjong massif, a number of small rivers flow south 
Into the lake Tempe depreasioti, as already mentioned. The east 
side of ^ese mountains is drained by the S, Djencmedja or Maroro 
which rises west-south-west of Palopo, flows south through a deep 
cleft to brct^ across the coastal ridge at nght angles and reaches the 
gulf of Boni. East of the Lattmodjong range is the capacious basin 
of the Sadang, which rises west of Palopo, and soon reaches the 
fertile basin of Rantepao, which was formerly occupied by a lake. 
The river breaks through a limestone ridge at the south of this basin, 
to enter the similar basin of Makale, from which it continues in a 
south-westerly direction, and h joined by several tributaries. The 
Masoepoe, and the Mamasa, are the must important of these, and 
drain basins In the Quarles mountains further to the north-west. 
At Mclaling, the Sfld^g rums sharply to the west, breaking through 
a tongue of basalt; it reaches the sea in a swampy delta with four 
mouths. West of the Sadang drainage basin, in the Mandar peninsula, 
are a number of unimportant rivers. 

The north side of the Quarles range ts drained by the Karama, 
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which Eows west into the strait of Makassar; it is mivigablc for a 
short distance upstream by native canoes. 

The longest river of CelebeSp the Lariangp called Koro in its 
upper reaches, drains a large area of central Celebes. The main 
source stream, the Tawaelia, rises in a little late at the southern end 
of the Fennema mountains^ and Hows northwards through a number 
of depressions along the Fossa Sarasina to the Grimpoe basirt^ 
coUecting the waters of numerous tributaries. Here it turns at right 
angles towards the west in a deep valley through the mountains to 
reach the strajt of Makassar at Lariang. 

The upper part of the Fossa Sarasina is drained by the Soengai 
Paloci which rising in the lake, Hanau Lmdoe^ to the west of B. 
^o k i l a la ki, flows first south-west and then north to reach PaJoe bay# 
In the Centre of central Celebes, 15 lake PosOj which occupies 
the deepest part of yet another depression. This lake is nearly 
ii500 m. (4,90a ft.) deep, and is drained northwards by the Soengai 
Poso, which pursues a much obstructed course to the gulf of Tomini. 

The country east of the Po&o depression is drained by the La, which 
in its middle course has cut a too m. (330 ft) deep valley through a 
former lake-bed, and breaks through a ridge of mountains before 
reaching the sea at Tomori hay; the river is navigable for praus for 
some 20 km. {iz miles) upstream, 

"Fhe mountain country north of the gulf of Boni, with the Loewoe 
plain, 1$ drained by a number of small riveis of which the Rongkong^ 
K.ebo, and Kalaena, are the chief. 

COASTS 

Celebes, owing to its peculiar shape has an enormously long coast¬ 
line, of almost 3,CMO miles, in proportion to its area (Fig. 92). Unlike 
Java, Sumatru, and Borneo, which stand on the shallow Soenda Shelf, 
Celebes is surrounded on all sides by deep seas. Accordingly the 
iSo m. (100 fra.) Hne generally runs close to the shore, and the 
coastal shelf bordering the bland does not reach any considerable 
width, except to the west of Makassar, where lies the Spermonde 
archipelago, a group of coral islands and reefs. 

The faulting and fracturing which has contrihuted mainly to the 
peculiar shape of the island, also accounts for its rectilinear coasts 
and for the absence of both coastal shelf and coastal pbin. The coasts 
of Celebes in contrast to those of Java, Sumatra, and Borneo, generally 
nsc steeply from the eca, and do not present to the coastwise traveller 
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the monotonous p^orama of a low, densely forested coastal plain so 
commonly observed in the other islands. Only in the Loewoe region, 
at the head of the gulf of Boni, docs the coastil lowland penetrate 
beyond 30 km. {iS-^5 miles); in several localities, however, the 
mountains do recede further from the shore than usual. Low^-Ipng 
areaii occur in the Makassar region, to the north of Parepare and at 

the mouth of the Lariang, on the west coast- to the north of Tomori 

* 























bay in th^ giijf of Tolo, and abo at the mouth of the Tjenrana and 
in the north of the gnJf of Boni. 

Steep cliffs aniraioimted by a luxuriant growth of vegetation and 
rocky headlands with small stretches of sandy beach arc characteristic 
of most of the indented coast of Celebes, There artp as might be 
expected^ few stretches of the mangrove^ covered swampy type so 
characteristic of riJe coast of Sumatra, and of the south and east 
coasts of Borneo; these are most exteiisive on the shores of Tioro 
strait. 

At vary ing distances from the rocky shores over a vciy considerable 
extent of the coast is a line of coral reefs, many in the south and west 
forming vegetation-covered islets, but the majority under water or 
Just a’wash. I'hcse make coastal navigation difficLdt^ and access to the 
shore possible only to small craft. Penetration inland from the sea 
is further hindered by the mountainous nature of the island interior; 
the only railway, a light one from Makassar south to Takabr, closed 
dow^n in August 1930, The road system is gtUl quite madequatCt 
though the Colonial Government has had in hand for some time a 
considerable road-building programme for the more thjddy-peopled 
Makassar and Minahasa regions. Hence in spite of the dangers caused 
by the numerous coral rcefsi banks and shoals, most of tie trade of 
Celebes moves along the coast in the twenty or thirty-ton sailing 
craft of the Boeginese and other native traders supplemented by the 
steamers of the ubiquitous Koninkiijkt Paheivaart Moulschappij 
(K.P.M.). 

Though information on the geology and hydrography of Celebes 
is neither complete nor accurate, the coast may be divided into the 
following four major sections for the purpofse of description: 

The wrest coast from Tandjoeng Laikang north to the Strctomen- 
koap, including the Spermonde archipelagOH^ 

The north coast from Stroomen-kaap east to Lembeh strait. 

The east coast from Lembeh strait south through the deep 
gulfs of Tomini and Tolo to Wowoni strait. 

The south coast from Wowoni strait west through the gulf of 
Boni to Tandjoeng Laikang. 

1'he West Coast 

The weal eoaat is about i.ioo km. (680 miles) long. The southern 
portion from Tg. Laikang to Hoek van Mandar, about 300 km. 
(18s miles) to length, is genemlly low with numerous sandy beaches 
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backed by dense vegetatian further inland. From Makassar north 
to the Soengai Sigeri there are at intervals raarahy arras with man¬ 
groves, some quite esrtensive, wlulc in the Makassar, Maros and 
'I'anette districts where patches of sa^nanna occur there are many 
cleared areas which are cultivEited. 

The rivers debouching on to the coast plain are of minor impurt- 
ance^ most of tlicm having a shallow bar afr theiif mouths. There is 
but one bay of some importance, Parepare bay, which is divided into 
two parts both of which offer good anchorages m depths of 9-18 m, 
(5^10 fm.). The town of Parepare on the east side of die bay, is a 
small port of some trading importance, but cannot of course be placed 
in the same category as Makassar, one of the major ports of the 
Netherlands Indies. North of Fareparc the Soengai Sadang, and 
Soengai Alita reach the sea m a low" wide coastal plain^ running 40 km, 
(^5 miles) north to the gulf of Mandar, w^here the coast turns at right 
angles WfStwaids, and the central mountain mass approaches the ssea. 
Here the jSo m. (too fin.) line runs close to the shore and encloses a 
number of reefs, but anchorages in 9^37 m. (5-15 fm.) are available 
at Pole wall, Balangnipa, and Majene, all of which have considerable 
native trade. 

From Tg. Laikang to Farepare, a sandy shoal runs close to the 
shorct broken in many places north of Makassar, On the seaward side 
of this La a coutinuaus series of coral reefs and submerged banks of 
varying width rising steeply from the sea. From Batoc northwards 
the coral Ls of less signiBcance, but becoinea dangerous once more 
east of Hoek van ^Mandar, In consequence, navigation in this section 
of the coast is rendered particularly difficult. 

About 60 km. (35 miles) off the coast of tlie Makas^r region, lies 
the Spermonde archipelago, a aeries of coral islands, rocks and hanks, 
standing on the coastal shelf, here extending some distance into the 
strait of Makassar (see Fig. 7), Tanakeke, the largest islands of the 
archipelago, Ls a low island, thickly wooded and surrounded by a 
hnishwQod-cove red coral reef. The other islets are similar, many 
being planted with coconuts. The whole Spermonde area is dangerous 
to navigation, hence passing ve^els do not venture outside the three 
usually frequented channels through the group. 

The northern portion of the west Coast stretches about Scso km. 
(almost 500 miles) to Stiuomen-kaap (Tg+ Be^sar), In this section tlie 
coast quite changes its aspect, rising precipitously from the wateFs 
edge, and being densely overgrown with forest. 

In the stretch of lao km. (75 miles) from Hock van Mandar to 
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Kiap William (Tg. Rangas) a rock.y tablelasd fetft be seea to Joia liie 
coastal heights with the craggy crests uf the moimtain mass fiirther 
inlaixL Here and there, between the wooded headlandb, are found 
Small bays with sandy beaches, which offer anchorages for small 
craft and are frequently used by native tradens. At Kaap William the 
coast runs north-east for i(o km, (25 miles) to Belangbelang, continuing 
bold and high vi'iLh few anchorages. In the stretch of 130 km. (80 
miles) from^ Belangbelang to Pasangkajoc, it becomes low, sandy, and 
wooded, with occasional hilly patches covered with the distinctive 
light green tilong-glatig. The mountains recede from the shore, and 
the coarit plains rviden considerably, especially where the Soengai 
kiariang flows into the &ea, through a patch of swampy country. 
Further along the coast, deep water runs close in-shore, and few 
anchorages are found, the best being in Fasanghajoe bay in 10 fin. 
From here north to Paloe bay, some 65 km. miles), the coast 
gradually rises to Tg, Karang, at the mouth of Paloe bay. 

Paloe bay, which is 3 to 7 km. (j to 4 miles) in width, penetrates 
about 27 km. (17 miles) inland in a south-easterly direction; its 
waters are very deep and on both sides hills run up steeply from the 
sea. .Whorages in about 30 m. (17 fm.) are available at Donggalo, 
at the mouth of the bay, which is the trade centre for the area, and 
at Paloe itself, at the head of the bay. 

From Paloe northwards to Tg. Pabandji, runs the narrow isthmus 
325 (^ 4 ^ miles) longj connecting the northern peninsula with 

central Celebes. I'his isthmus has two prominent landmarks, the 
high peats of Sidolc, 2,199 m, (7,215 ft.} and Soljolo, 2,656111. 
(8,714 ft.) at its south and north ends respectively. Ridges descend 
from the mountainous core towards the sea, terminating in lofty 
wooded headlands between which there are small sandv bays; these 
give the coastline a very jagged appearance. There is practically no 
coastal plain and no coastal shelf. .Ajichorages are few, but in Tamboe 
bay. bounded on the south by the peculiarly shaped mountainous 
penmsula of Manimbaja. and in Dampciaa bay immediately to the 
north, vessels can anchor in depths varying from 12-25 fin.; the bays 
are regularly used by native craft and K.P.M. steamers. ' 

The whole section from Kaap William northward, has no more 
than a few scattered islands of little importance, nor are the coral reefs 
offshore as continuous as in the Makassar section; the reefe are of 
greatest extent, and most dangerous in the vicinity of Tamboe bay. 

Be(ween Tg. Babandji and Stroomen-kaap is a prominent bight 
containing the two Urge bays of Dondo and Tolitoli. Dondo £y. 
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which penetrates $nrae 12 miles inlandp has a steep rocky western 
sidci but to the south and east there arc stretches of sandy beach with 
eoeouiit plantations. Offshore there are many islands and nunaerous 
reefs. Betw'cen Dondo bay and Tolitoli bay, the coast is lofty and 
densely wooded with numerous islets and deep creeks which are 
blocked for the greater part by diy' ooml reefs. Tolitoli hay, aj km. 
(I ^ miles) across^ has a black sandy beach and nffordS secure anchorage 
{tS fm.) at all seasons. The remaining 30 km. (18 miles) of the'west 
coast to the rocky headJand of Stroomen^-kaap continues precipitous 
with a few sandy bays. 


The Nohth Coast 

The north coast h abnut 600 km. (275 miles) long. Like the sections 
of the west coast, just described, it is in general steep and indented, 
broken by mimerous small bays and three larger ones—Koeandang 
bay. Amoerang bay, and Manado bay. Behind the coastal plain, which 
is usually veiy narrow^ rises the mountainous forested backbone of 
the northern peninsula from which spur? descend to the shore in 
many places, forming steep capes with small sandy stretches of low- 
lying shore between. 

From Stroomen-kaap, So km. (50 miles) east to the coral limestone 
headland of Tg. Kandi, the coast is steep with oceasional lower 
seetEons where streams reach the shore. There are numerous patches 
of coral reef, but sheltered anchorages in 18-46 m. (10-25 ^ 

be found Inside the reefs at many pomta, e,g. Boc^ bay, Pmdjang 
bay and off Lingdang. From Tg, Kandi the coast runs south for 
15 kim (10 miles) before mtining east again another 120 km. (75 miles) 
to Ko^dang bay. It continues to be precipitous, but there are no 
extensi’^^e reefs offshore, and good anchorages in 18-55 (ro-30 fm.) 

are available at Bocok Paleleh, and Soemalata. 

Xoeandang bay, some 35 km. {20 miles) wide, contains many 
wooded islets and coral reefe, but offem safe anchorages at all seasons 
of the year* From the village of Koeandang, on the south shore of the 
bay» a road leads across the peninsula to the port of GorontaJo on the 
gulf of Tomini, 

Immediately cast of Koeandang is a rugged stretch of 20 km. 
(12 miles) fringed with dangerous and little known coral reefs. The 
coast continues bold, high and densely overgrown for another 120 km. 
(75 mil^) to the Soengai Foigar. From here to Amoerang bay, 30 km. 
(ifij miles), there is a narrow low coast plain, fringed bv mangroves 
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and backed by hilly country. A line of coral recfa k found at varying 
distances from the shore^ but does not present many dangers. 
Bukangocki bay offers good shelter in 18^27 m. (10-15 ^ ) ^ 

large number of vessels at all seasons, and there are many smaller 
anchorages. 

Amoerang bay, about 13 krm (S miles) wide, penetrates an equal 
distance eastwards; its chores arc backed by low wooded hills, and 
many patches of cultivation. The bay itsdf is very deep, and steep- 
sided, but sevenal anchorages are available which are quite safe at all 
seasons. Amoerang, a small tmvn at the head of the bay, is connected 
by good road$ with Manado further north, and Kema across the 
peninsula. 

From xAmoerang bay to Manado bay k a short hill y stretch of 
coast bordered by an extensive r^f. A'lanado bay, about ir km. 
(7 miles) wide at its mouth, and extending some 6 5 km. (4 miles) 
east^vards, is very deep with little hindiance to navigation. Manado, 
an open roadstead of spado us extCTt, offers insecure anchorages 
during the west monsoon. 

Manado, the capital and chief route centre of Minahasa, is the 
second port of Celebes, and a regular port of call on a main K.P.M. 
route. 

From Manado bay north-east to the rugged Noord-kaap, the most 
northerly point of the island, the coast is backed by low'er land with 
many coconut plantations. The south shore of Bangka strait k low^ 
and woixled, fringed by a shelving coral reef. Further east to Lembeh 
strait, the coast continues low with sei'eral prominent rodty head¬ 
lands; this section of the coast affords a few anchorages, none of much 
importajice. 


The East Coast 

On the east coast, which is about 3.,000 km. (1,250 miles) long, 
between the three great peninsulas, are two deep and extensive bays, 
of which the northern, the gulf of Tommi, runs very much further 
west than the southern, the gulf of Tolo. On the north shore of the 
gulf of Tomini, the stretch of 150 km, (90 miles) from Lembeh 
strait to Tg. Flesko, is wooded, steep, and mgged, wdth many bays 
and sandy beaches (Fig. 93). Around Kema, and near Roembk 
further south, are small coastal plainB. Except off Kema, coral reefs 
are practically absent, and numerous anchoragts can be used; the 
chief of these are in Tolok bay, in Beknghay, and Eema bay. Between 



Vlutc 6S. Thtt rturih to«st of Celctx:^. AmoL-ntng anti MpiJiado 

In Iht' dbtaifice is the tmncar^d VHjksinK toni^ of Man5lciH>[otMa ialand with th<^ ]h>w laJiind 
of Bnismalicnij to thf rij:ThE.. The small fijiJky huseh in the forupiruuntl ia Eyploul ofm^iny ufl 
the north-KToariit. 



Plate 69. ^.jorontalci, Ciliilf of Tominl 

Htre the Mti' iwnhem shores of the Ijulf of Tamini ^Itv broken by ihe river dKinitiK the 
L™bo&> depression some trJIes tnbind. Hills steeptv from each side .jf die deep hay 
>i.iiich ta resularty visited by K.P.M, Etejuners. 




^\Ate TOr P^|;imaiiB. Gulf of Tomini 

The diidclj wooded hilly coastiiiiKla of thia part of th^ iigl^d irt; clearly Been: the liahlii^ 
villa^ on piles jn the il chui^cterittk of miiny in Celebes [ the tradmit pofft ippeari 

ou the leftr 





PlpTe 71. Mojusdo 

At the bead of Mmiedo b«y b atreleh nf tawhrnJ extends ^iith-<rflitwafda. On the n^t 11 
a spur frofn the central Minahasa plateau. The watehouse* of the port licit the water's 
but the town is hidden by the coconut treea further kdaqd^ 
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the thickly wooded, uninhabited and rocky Lcmbeh isiandp and the 
mainland, is Lembeh strait, a narrow and difficult passage for shipping. 



Fig- 93- Mneion^^ on the north shore of ihe of Tomini 
(dniwn from a photop^mph). 


From Tg* Fleako to Corontalo, a distance of 150 km, (90 miles) 
the coast is very steep with deep water close to the shore. Hence, 
though there is an absence of reefs, anchorages arc few and rarely 
used. At GorontalOp on both sides of the river mouth, hUls rise steeply. 
Though the river is deep at its mouth, the anchorages available are 
nut secure during the east monsoon; nevertheless^ Gorontaln has 
become the chief port of the gulf of Tomini. 

The coast continues to be high from Gorontalo to Pagoejamah 
bay, but further west there is a narrow coastal plain, often marshy 
and mangrove covered. This plain reaches its greatest width in the 
swampy delta of the Soengai Randangan. Some distance offshore in 
this section runs a barrier of coral blets and reefs but anchorages in 
lo-bo m. (5-30 ftn,) arc easily found in the broad channel though 
Tilamucta bay is the only one of much importance. 

The coast from the Randangan delta west to Toeladenggi resumes 
its normal mountainous aspect, with spurs from the high interior 
closely approaching the coast, leaving stretches of sandy beach and 
marshy woodland between. West of Toeladenggi as far as Tomini, 
70 km. (45 miles) aw^ay^ the coast is flat and wooded with occasional 
patches of coconuts; at Tg. Santigi^ and Just to the west, tliere are a 
aeries of prominent hUls close to the coast* A broad line of reefs and 
numerous islets near the 180 m. (100 fm_) line in this gulf nmke 
navigation difficult. Anchorages in 22-33 (12-18 fm.) can be 

found off Papajato, at Moi^tong, off Magogondo and at Tomini itselL 

The western shore of the gulf of Tomini is backed by ranges of 
mountains, but in most of the 200 km. (125 miles) section from 
Tomini to Tg. Pondindilisa there U a narrow coastal plain. As else¬ 
where in the gulf the shore ts ateep-to, and from Knboe Kaboe 
south there h a more or less continuous barrier reef. Anchorages are 
available at a few points, the best known of which is off the large 
village of Farigi. 

South of Tg. Pondindilisa the coast b high, but where the Soengai 
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Saoesoe reaches liie sea is a bread strip of Jourland, dmiiied by the 
Saocsoe and other smaller streams. A narrow coastal plain, backed 
by hills, continues south for 40 km. (35 miles) to Mapane, where the 
coast, mostly high and rocky, runs due east another 40 km. (25 miles) 
to Oeikoeli. There are numerous reefs off the coast in this section, 
including the Haarlemermccr reef far out in the bight of Poso, the 
name given to the^idejjay between Saocsoe and Tg. Api, 

Few anchorages are available along this largely uninhabited section 
of the coast. The safest are at Tamboc, Mapane, and off Poso, a large 
village situated at the mouth of the Soengai Poso, 

.At Oeikoeli the coast turns north-east, for about go km. (55 miles), 
becoming precipitous once more as the mountains approach the sea; 
there h a narrow stretch of lowland at Tongkoe, and another nearer 
Tg. Api, where the Pongka river reaches the gulf; both have many 
coconut groves. 

East of Tg. Api, the inuuediatc hinterland becomes hilly rather 
than mountainous, and coconut plantations mav be here and 
there on patches of coastal plain. Poh gulf, which rung 32 tm (20 
miles) inland and is surrounded by high land on all sides, lies lao km. 
(75 miles) cast of Tg. Api, From Poh gulf to the entrance to the gulf 
of Tnminl at Tg. Pangkalaseang, hills rise steeply from the sea. .As 
ebewhere around the shares of the gulf of Tomini, the highlands are 
densely forested, while small patches of cultivation and coconut 
plantations are limited to the coastal fringe, Numerous reefs eJttend all 
along die coast from Oeikoeli eastwards and safe anchorages are few. 
Worth mention arc Todjo (22 fm.), Ijiboean Rbnda (30 ftn.), 
Pagimana (14 fm.) in the Poh gulf, and Boenta (30 hn.), the most 
important trading centre on the southern shore of the gulf of Tomini, 

The gulf of Tolo is also usually bordered by high wooded coasts, 
with many bays the chief of which b Tomori bay; only in this bav, and 
in Lasolo bay far to the south, are there rivers of any size. South of 
Tg. Pangkalas^g the coast continues high, but as it turns westward 
to Pclcng strait it becomes lower with may coconut plantadous, 
especially in the large bay of Tel ok Lamala. Loewoek, an important 
copi^ trading centre is 30 km. (18*5 milea) further west, where 
there is a good anchorage in 46 ra. (25 fin.). From I.oewoek the coast 
runs south-west for 180 km. lo miles) to the entrance of Tomini 
bay, and is mostly high and rocky, backed by hill country rising 
gently to the interior, but very flat and mamhy for the last 25 km. 
{15 miles). Except in Peleng strait, it is generally bordered by a b^er 
reef and has few anchorages. 
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Tomori bay, 8 km, (5 miles) wide at its entrance, penetrates about 
30 km, (i 8'5 mtles) nortb-east. At the entrance and the head, where 
the Soengai Soomara has its mouth, the shores are low; elsewhere 
they are high and rocky. The bay contains many wooded islets and a 
number of reefs at the entrance. The main anchorage (6-7 fm,) 
is at Kobudalc on the west side; to the south-east of Kolondale the 
Soengai La, one of the largest rivers of centsal Celebes, enters the sea. 
Much of the region around Tomori bay is uninhabited. 

From Tomori bay the coast runs south-east for 90 km, (55 miles) 
to Tg. Losoni, with alternate patches of lowland and high rocky 
shore, this section, which has the usual barrief reef offshore, includes 
but one settlement of any aiite—BocnJtoe, with anchorages in 29-46 m. 
{16-25 fitti-)* South of the rocky Tg. Losoni is a wide bight with a 
narrow fringe of coastal plain, but as the high steep headland of Hoek 
Nederburgh is approached the shore becomes high and indented. 

The section from Hoek Nederburgh south to Tg, Nipanipa, 
120 km, (75 miles) away, is deeply indented in Salabangka straiti 
Matarape, Dalem, and Lasolo bays, all of which have higli, rugged 
shores. Opposite the island of Bahoeloe debouchea the large river 
I>B Solo with a low swampy delta, bordered by a sandy eboai on the 
seaward side. The whole coasUine, and the many idantl'a offyiore, are 
fringed with numerous reefs, rendering navigation difficult. Here 
there are but few anchorages. 

Between Tg. Nipanipa and Wowoni strait, are two weU marked 
indentations, Kendari and Staring bays. The northern shore of 
Kendari bay is steep, the southern, low and densely wooded. It has 
numerous reefs at its mouth, but good anchorage mav be found 
everywhere inside. Staring bay, though sheltered and offering good 
anchorages everywhere, is of little importance since it is surrounded 
by 8 steep short, backed by a Lhinly peopled mountainous region. 

Tfh South Coast 

This section ia about 1,000 km. (621 miles) long. From Staring bav 
the coaat curves widely, first south and then west to Tioro strait, 
and is high, rocky and covered by 3 thick growth of woodland. This 
ia broken by Kolono bay running 16 km. (10 miles) inland, is deep 
and dear, but of little importsnee. 

Tioro strait nina south-west for about fio km. (50 miles), and has 
numerous reef-fringed islets. The shore, except for isolated rocky 
points, is low, swampy, and largely overgrown with mangroves. 
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From Tioro strtdt to the entrance of the gulf of Boni the coast b 
backed by hills, and die shore is rocky except near Boengikalo, where 
there is a cunsidciiible stretch of lowp swampy land. 

The gulf of Bonip like the gulf of Tomini, penetrates far Inland. 
The eastern side is in general high, backed by hilly countr>^ and with 
few indentations. From Tg. Boenglkala, at the entrance to the gulf^ 
the coast runs in a riferthcdy direction to Tg, Patar, a diatimce of about 
So km* (50 miles). It is fringed with reefs and has no important 
anchorages. North of Tg, Pakar is Bingkoka bay containing the 
peculiar star shaped island of Padamarang. Nurnerous reefs exist in 
the bay> but there is safe anchorage in zg m. (16 fen*) off the trading 
village of Kolaka in the north-west comer. 

From Bingkoka bay the coast rtina iiome 180 km. (no miles), first 
north-west and then north-east, to Oesoc bay at the head uf the gulf. 
The shore mntiiiues high and steep-to, but since there are numerous 
dangerous reefs the coastal area is sparsely settled p and this part of 
the gulf h generally aTOided by shipping. 

The north shore of the gulf of Boni^ about too km. (62 miles) 
fongp is backed by a broad coastal plain nmning jn km, (iS 5 miles) 
inland in the centre* Many reefe lie offshore, navigation is difficult 
and there are no anchorages worth mention. 

At the north-west comer of the gulf is the large tmding settlement 
of Palopo, w'hich offers a good anchorage in urn* (6 fm.). From 
Palopo the w est side of ihe gulf runs due south for 310 km. (190 miles) 
to Tg. Lassa. The coast is on the whole much lower than is usual in 
Celebes. From Palopo south to Tg. Siwa there is a very^ narrow coast 
plainp swampy in parts. From here to the rocky tip of the southern 
peninsula the coastal lowlands are much wider^ gEmcrally swampy 
by the shore» and often lined by mangroves. Of the numerous rivers 
w'hich cross the plain the most important is the Tjenrana, which 
reaches the sea in a marshy delta. North of the Tjenrana mouth there 
are numerous reefs close to the shore* while to the south tlic reefs 
stand further out to sea. Anchorages may be found at Palima (5^ frQ^)i 
at Bajowe {$ fm.), which is linked by road witli the district centre of 
VVatampone, and at Sindjai 1 fm.) another district centre. 

The stretch of coast running 120 km. (75 miles) west from Tg. 
Lassa to Tg, Laikang baa the Lompobatimg (Peak of Bonthain) 
volcanic massif as a majestic background. As far as Djenepunto,. the 
coast is low with a narrow plain; sawah and fish-ponds can be seen, 
backed by low cultivated hilLa^ w^ith coffee and coconut plantations, 
especially near Bonthain. Bonthain is a large village with a fair 
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anchonige in iq m. (5 fm.), but Bocloekoenibas furtber east is a 
safer roaclaicad. To the west the coasi becomes hilly and rocky, and 
indudea the bays of Malasoro and Laikang, with steep wooded shores^ 
where good secure anchomgea are found at all seasons. 


ADJACENT 1 SL.\NDS " 

Saiajab 

Salajar, which is separated from the sa-uth-east tip of the southern 
peninsula by the 16 km, (jo miles) wide Sakjar strait, measures 
71 km. (44 miles) long, with a greatest breadth of 11 km. (7 miles). 
The bland b traversed throughout by a terraced mountain chain, 
descending steeply to a rocky coral-fringed coast on the east side but 
more gradually to the west The low west coast is thickly peopled and 
has many coconut plantations; there h much native coastal traffic. 
Off the centre of the Avest coast is the small liilly Poclau Fasi; though 
there arc numerous reefs between it and SalajaT, there is a safe 
anchorage in ti-ij m. (6-^ ftn.) in the channel. Salajar^ the chief 
settlement of the bland, b a copra market of some importance. 

South-east of Salajar are the Tijger islands, a group of conspictioua 
rocky blands and numerous coral reefs covered w ith dense forest. 
Anchorages in ^8-31 m. (15-17 fm.) are available at various points 
amongst the islands. 


Kabaena 

Kabaena is a steep mountainous island 49 km. {31 miles) long by 
29 {lE miles) broad, with one peat 1,650 m, (5,414 ft.) in height. 
It is separated from the mainland by Dc \lammg strait, 20 km. 
(i2'5 miles) mde^ and has a rocky coast except in the north-west. 
There is an almost oonriimous reef round the bland. 


Moena 

Moena, just east of Kabaena, b separated from Celebes by Tioro 
strait* and measures 100 km. (62 miles) by 45 km. {28 milea). It b a 
low lying bland, mainly of limestone like Kahaena and Boetoeng, 
1 he north coast is fringed by mangroves while in the south there 
are two spacious bays affording many safe anchorages. 
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Boeh^oeng 

Betwe^rn Boetoeng and Moens is the very narrow Boetoeng strait. 
Boetoeng, 155 km. (95 miles) long:^ is narrowi wooded, and moim- 
tainous^ and its coasts are generally steep and rocky with outlying 
coral reefs. Excdlcot anchorages in 13-42 m. (7-23 Bn*) are available 
off the chief setden^nt oj the island. This is also named Boetoeng 
and is situated in the south-west of the bland. The capacious Dwaal 
hay on the ea^ aide is obstructed by many reefs, but affords $ome 
safe anchorages. 

WOWONI 

Wowpnij a circular Island separated by the Wow^oni strait from 
Celebes, is hilly with rocky diorcs and affords few anchorages. 

Toekang Best IsiJtNns 

To the aouth-tast of Boetoeng, is the Toekang Besi group, a series 
of coral islets and reefs of which P. Wangiwangi and P. Benongko 
are the largest (Fig, 11). 

Bangga! Islands 

LSeparated by Peleng strait from the eastern peoinsnb, are the Banggai 
Islands. The peculiarly shaped P+ Peleng is the largest, and P. Banggai 
the most important. P* Bangkoeloe and P. Labobo are the only others 
of the group of any si^e. Peleng is irregular, mountainous and thickly 
wooded; it has several large bays, the chief of which b Mesamati. 
All the bays are much obstructed by reefs^ those on the north side 
affording the best anchorages. Banggai contains the trading centre of 
Banggai, chief settlement of the group. The remaining islands are 
steep and densely forested. 

SCHTLDPAn (TogiAN) ISLANDS 

These blands lie in the gulf of Tomini the three largest, P. Batoedaka^ 
P, Togian, and P, Talatakoh, betag separated by tstremcly narrow 
and dangerous channels. The whole group, which b composed 
mainly of volcanic rocks^ b densely wooded and ainround^ by 
dangerous barrier reefs. Some distance to the north-west lies P, 
Ocnaoena, a circular bland containing an actK^e volc^mo (see p. aa 
and Fig. 13). 
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Islands adjacent to Minaham 

Of the scries gf islands grouped aro imd the Dortli-cast part of Celebes, 
the most important are Bangka and Talisei. Bangka is a hilly, tree- 
covered island, with many coconuts at the back of sandy beaches, 
and siirrounded by a coral reef. Talisei to the north-west of Bangka, 
is a ridge-like, thickly wooded Island with extensive patches of 
coconuts. Stretches of its sonthem coast are lined with mangroves 
and fronted by a coral reef. There is a good anchorage off the south¬ 
eastern point of the island. 

North of Manada bay, is a group of five islands: Nain and the 
truncated volcanic cone of Manadotoca are lofty, Mantcrawoe, 
BMmakeng, and SiladeOg being low. They are all thickly planted 
w^ith coconut palms, and have dangerous coral reefs. 

Sangihe Islands 

The volcanic Minahasa-Sangilie arc continues north^vards in the 
direction of the Philippines with its highest summits, which include 
a number of active volcanoes, above water level in the Sangihe 
islands (Fig, 54^. Nearly all these islands are mountainous and 
densely overgrown, rising steeply out of the sea. P. Sangihe, easily 
recognized by the flat summit of the volcano Awoe, has a rocky 
irregular coast with some low marshy sections in the south. The moat 
important of the others is P. Siaoe, with the active volcano .4pj, 
Many of these islands are well cultivated, and have numerous coconut 
groves and nutmeg plantations. 

Talaitd Islands 

Of the Talaud group, north-east of the Sangihe islands, the largest 
is P. Kaiakelcng which is hilly and forested with a rocky shore 
surrounded by a coral reef. 


PLANT AND .ANIM.J\L LIFE 

To the naturalist Celebes is one of the most interesting islands of 
the Malay Archipelago. Because of its centre! situation and ita 
neaines to the other large islands, it might be eicpecttd that there 
would be httle of special interest in its feuna and flora, but quite 
the contrary 13 true. Though h has many animals and plants in 
common with Borneo. Java and Sumatra, Celebes has a very high 



Fig. 94. The Sitngihf isliudB ifid their volcfmqKt 
ITicrt EJJS four acd%'c volcanofM P- 2 ^ and FiJ?- 13) Bfl of which have b«n m 

erupdoa during the Ion ihirry Recang and Awoe cftch have a Lava plug and 

• ctutET lake, and «> are pcH&oida] louws of dAnger, Api (summit 1^784 m.) ha^ 
two nld ExatcTB^ one with a lake, and a third,, aiiivie centre on the wee>tam Eank. 
Banoea Wqehof: ii: a aubmarlnc volAtflo;: IS eruption of iQ^xS pmdnced att tiland, 
which waa rapidly eroded and had diBappcared completely by 1934. 

S011TEC:: Vulkam>i(^irhe Afedederinigenf vol y (Weltevredcn^ I9a3}^ 
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proportion of species wfuch are endemic^ that is^ not found elsewhere. 
Some of these peculiar species have no near reJatives anywhere or 
only in very distant parts of the world. Equally remarkable is the 
number of plants and animals wliich are found in most of the 
neighbouring islands, but not in Celebes. 

The difference benveen the fauna and flora of, Celebes on the one 
hand and Borneo and java on the other, is'partly due to a difference 
of chmate; in much of Celebes there is a much more marked seasonal 
drought than in moat of the neighbouring islands, excepting east 
Java and the Lesser Suenda islands. There U no doubt, however, 
that the peculiarities of Celebes are largely due to its geological 
history. It lies to the cast of Wallace’s Line (which divides the fauna 
and flora of tlie archipdagu into an eastern and a western half), and 
many of its plants and animals have reached it by westward migration 
from Australasia. Celebes forms the western outpost of several 
Australian forms of life, e.g. the pouched opossums among animals, 
the eucalyptus among trees. 

In spite of its large size, Celebes has only about fourteen land 
mammals (excluding bats), less than half the number found in Java, 
and of this number a laige proportion are not known elsewhere. The 
most interesting of the mammals are tiie sapi-utan or anoa, an animal 
resembling an antelope or small cow, and the babhusa, a pig-like 
animal with four immense upward curving tusks; the latter is also 
found in Boeroe and the Soda islands. Many of the birds of Cdches 
are as beautiful as they arc renrarkablc. The Celebes roller has no 
close relatives anywhere in the Malayan region. The maleo la a very 
odd mound-building bird related to the brush turkeys of Austtalia 
and New Guinea. 

Celebes is not m uniformly forested as, for instance, Borneo. 
Fajticubriy in the south arm of the bland much of the forest has 
been destroyed and replaced by wildemesses of scrub and grass. 
In places there are savannas sometimes covered with prickly peais 
and other thorny plants. The forests are mostly evergreen and can 
be classified under the heading of tropical rain forest^ hut many uf 
them are less luxuriant than most min forests and the trees lend to 
lose their leaves in the dry season. Probably they are mtermediate in 
^■pe between rain forest and the deciduous monsoon forests of the 
Lesser Soenda islands. In some parts of Celebes, notably about 
i-Ialili^ in the Latimudjong mountains and north of the Lompo- 
batang mountains^ the forests contain large numbers of dammar or 
copal trees {Agalkis alba\ a conifer nearly related la the kauri pine 
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of New Zc^knd and like it prcxiucing a valuable resin. The tree 
grows to a great height and to a diameter of over 6 ft; in some places 
it forms over 50% of the larger trees. In some parts of Celebes^ 
especially in the Peso district, ebony trees {Diospyras) are plentifiil; 
the beautiful and valuable wood is exported under the name of 
Macassar ebony. Sandalwood is common in some parts of the island. 
In the^moim tains taU rair? forest gives place to dwarf mo tin tain forest 
often containing many coniferous trees. 

A fair proportion of the land, particularly in the Makassar and 
Mumhasa districtSp is cultivated and the crops include most of those 
grown elsewhere tn the Netherlands Indies. In addition to rice, 
coconuts, coffee, kapok and nutmegs are important The chief centre 
of coconut and nutmeg cultivation is the Minahasa. 
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Chapter VII 

THE LESSER SOENDA ISLANDS 

Introdueticn: ^ 

Tnnor: Plant and Aiitmal life; Bibliographical Nole 
INTRODUCTION 

The chaiD of islands known Ij, Dutch as the KJeioc Soenda^ibnden 
lies between long. 114“ 25' and 125“ 10' E and Jat 8° and ij' 3 
Soemba and Timor belong to the outer fold arc (see p. j+ and 
hig. 8) ™d are not volcanic; they are separated from the rest of the 
Blands by the Sawoe Sea and the Soeraba and Ombai straits. The 
rem^der of the islands fonn part of the inner fold are and stretch 
m a tong bne &om Bali in the wet to Alor in the east. Nearly all the 
Blands m this arc have one or more active volcanoes (see p. 24 and 
rig+ 12J. ^ 

.^though the whole group is mountainouB. nearly ail the islands 
^vmg sun^ts exce^g r.ooo the climate is on the whole drier 
^ that of the large islands to the west and north. A consequence of 
this IS that forests are generaUy thin and open, and there is a con- 
siderablc airiount of savanna (Fig. 137). 

Bali and Lombok, at the western end of the group, are denselv 
populat^ and have been fairly thoroughly studied; the remaindeJ 
of Ae islands ha ve a scanty population and large parts are little known 
and incompletely mapped (Fig. 142). 

Bali is ^e cnost den^ly populated and by fju- the best known of the 
I^r Soenda islands. Separated from Java by a strait which is little 
^ ^ narrowest point, it naturally repeats 

[step, tag). has a long east-west axUof 140 km. (87 miles) a 

5 , 5 hi s<4 km. l*be population numbers over a million which 
represents a density of almost 200 per so. km fcoo ner an 
d.. ^ fa , SS.,„ JriJ ft 

on ft. fmj, vdo»io pWnn. At It», o„-Efft of ft. fa, j,/' 
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uninhnbitedt and seeing that the great density long antedates the 
arriv'al of the Dutch, this portion must be consideined uninhabitabte, 
consisting aa it does of steep-sided volcaruc mountains clad in jungle* 
or bare limestone * karst*. 

Vokanic 

Xhe axial range of vhlcanic mountains lies in the north; it forms a 
sickle-shaped belti the handle being in the west. The slope to the 
north is generally steeper than that to the south. The belt falls into 
four welJ-markcd sections : 

(i) The western range, from BaU strait to the transverse road from 
Pengastoelan to the south-w^e$t coasL This is tlie least inhabited^ 
though not the highest part of the volcanic belt. Its sumTiiits rise to 
over 1,200 m., and the greater part of the range is forest-clad-—rain 
forest at higher levels, and monsoon forest on the nortliem slopes, 

(ii) The central group^ a complex volcanic massif comprising the 
Pick van Tabanan (2,176 m.), Goenoeng Tjatoer (2,098 m.) and a 
number of lesser summits, with several large calderas and crater 
lakes. One of the 1 akes» Danau Tambliogan, has a deep blue colour. 
The outside flanks of this mountain mass are covered with coffee 
plantations of considerable antiquity—often more or leas wild and 
sub-spontaneous, forming veritable woods—which have replaced the 
natural jungle up to a level of some 1,500 m, (about 5,000 ft.). Virgin 
rain forest remains in tiie interior of the mountains. 

(iii) The volcanoes Batoer and Agoeng* These two large volcanic 
mountain massed occupy the north-eastern portion of Bali. The 
shapely cone of Goenoeng Agoeng (Pick van Bali, 3 tI 4^ m.— 
10,309 ft.) is almost extinct (Plate 76). North-westwards of -^kgoeng 
lies the active Batoer, with its lake, Danau Batoer, and recent lava 
flows (see p. 37, Pig. 25 and Plate 72). 

(iv) The eastern extremity of the island is the iirodcd mass of 
Goenoeng Seraja (1+174111.) which i^ separated from Agoeng by a 
low' col and slopes steeply to the coast on the north and east. 

The fofiper slopes and plains 

That part of Bali in which population and rice-'fields are con¬ 
centrated is not strictly a pbm. There are» it is true, several small 
coastal plains—those of Fengastoelan and Singaradja in the north* 
and that of Djembrana in the west^—but the main area is a diamond¬ 
shaped region stretching from the iknks of the Tjatoer massif an the 
north to the Tafdhock peninsula, and bounded by the sea on the west 
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ind oast. Dense settlement and rice^fielda extend inJand to an altitude 
of about 600 m. (about 2,000 ft.), but there are many villages above 
this le^e!, up to the 1,5^ m. (5,000 ft.) of Kintainaiii, on the western 
Rm of the Batoer codeia. The * plainis thus tilted, from 600 m. 
down to sea-kvel, in a southerly direction. It is crossed bv in¬ 
numerable Streams, which in their upper courses are quite sharply 
incised; they are all torren^ in character: flowing in spate during 
the west mon^n, and drying up during the east monsoon (Ty,W to 
INoren^cr), The whole area la floored by re-deposited material of 
volcanic origin, and the soil lias an almost incredible fertility- its 
productivity-even exceeds the rich plains of java, a fact which helps 
to explarn the high density of population. Terracing and irrigation 
were practised long before the advent of the Dutch (Plate 73). The 
settlement pattern takes on a north-south trend, following the 
direction of the rivers and roads (Figs. 95 and 96). The principal 
east-west road is that which, by a somewhat roundabout mute 
conn^a the main towns of the plain-Tambanan, Denpasar, Gianiaj^ 
^d Klocngkoeng. Denpasar-caUed Badoeng by the Balinese^is 
the pnncipa] township of southern Bali, with nearly 16,000 inhabi¬ 
tants; Gianjar h a market town, and Kloengkoeng a centre of wood- 
can’uig and priecious metal working 

The contmuity of the ‘plain’ b interrupted in the east by an 
“f Ncogene limestone which rises to over 700 m. 
This hiu dis^r almost bolatcs the smaQ plain of Karangasem, 
between it and the volcanic foothills of Agoeng 

The limestone plaUau 

twT'l^ Tafelhoek peninsula is linked to the mamland only 

by a low. sandy isthmus, km. in width. It consbts of a Neogen^ 
es one p teau. rising to 200 m. and sloping steeply on all sides 

ITie lim^tone pUteau reappears some 25 km, further east in 
Nmss Pemd^ a sleep-sided island, with several smaller satellites 
The mam island ris« m 5^901. (1,736 ft.), and b largely s^t 
covered. The population is small and scattered, 

The 

P the two plains, is mostly steep, with a beach of black sand. 
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Thifi tnvp tf\d FigS- 96^^ dcmofiBtratjE ihs gaarntia] featuFEs of the j^^Fophy of 
Bali, with its immluhifcd volcftoic moimtftfifiA ami with humati life concentrated 
in one maul area and a few miell ucbb of fertile and weE-watetied alnpcft and 


lowland. 


Figs. 95—93 bated on Dutch i t aoD^oon topegraphical map (copied aa G^^G.S. 
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Fig. ^7. Ea]i: ScfHcoi^nt partem 



Fia+ Bill: Arcu cavtrcd by irrigated rkx-'belda 
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and a number of rocky points at the foot of Batoer> There is nu coral 
reef except at Fe^metan bay near the western end. There is only one 
roadstead, at Boeleleng^ but this is unsafe during the west monsoon. 
It has, nevertheless, a considerable anmiaJ tonnage of shipping, being 
the port for the Residency capital, Singaradja (population id^ooo), 
and the chief port of entry for tourists—most of whom arrive in large 
or ATtisill liners. * • 

The south-east coast is varied^ at the eastern end there is a steep 
rise to Goenoeng Seraja, then follows the sandy beach of the plain 
of Karangasem, and the large bay Labfjchan Amoek (or Fadang bay) 
with a narrow coastal plain behind it, rising to limestone hills. 
(Plates 74 and 76). At the south-western end of this bay is the small 
haven of Padang (Plate 75). The shore of the southern plain has a 
beach of black sand, which turns to w'hite at the south-western end 
a43 the Tafdhock is approached. The large bay Pantai Timoer, 
between the mai n la n d and Tafelhoek, has marshy shorts with 
mangroveSj and is mainly filled with coral. Large vessels anchor 
outside, beyond the lo-fm. fine, owing to the difficulty of the 
tortuous entrance passage^ w'hich is known as Benoa eliannel; tliere 
is a heavy swell during the south-east monsoon^ hut anchorage within 
the bay is safe for small ships at all seasons. TEie port of Benoa, which 
h the most important in Bali, is in two parts, one on each side of the 
channel; Benoa Tandjoeiigs on the southern side^ accommodates only 
praiis, but Benoa Oedjoeng, on the northern sidct has wharves with 
7 m. (^^3 ft,) depth alongside, and is connected to the mainland across 
the drying coral by a causew'ay, 3 km. in lengthy which leads to 
Denpasar. 

A fringe of coral runs all round the Tafelhoek, It continues on the 
w^estem ^ide of the isthmus, in the bay know'n as Pantai Barat 
(*western beach^—Pantai Timoer being the 'eastern beach^). The 
south-west coast has an almost continuoiis coral fringe the plains 
have black sandy beaches, and where the mountain foothilb approach 
the shore the beach is littered wdth large rocks. 

People 

The Balinese practise the Hindu religion, and are descendants of 
the HLndu-Javanese who emigrated to Bali and Lombok, mainly 
during the ninth and sixteenth centuries a.d. On an average they are 
of superior physique to thefavanese, and the women have fine figijre$. 
For further detaila see voL It of this flandhooL 




PJ41II' 74- I^bijL-hisn Buli 

LotikijlU due rturth ucrosa thiiJ tu (jf^enaifriH Ak^h-Hh^ thf aurnimil af which is tdjs^urcd by cEoud. T1l<> ftmflil plflifi it. 
JurjfeEy covcni"d wich aji-wuh^ behind it rist" njufeh lim^Kint hills wich scxtibby veairtation- 




PIllftL' 7S. PudsiniK bHy, BiaU 

A smidl buy at the BJimh-Wctltm end oF LahnHthiin Asniiek (Plwtc -74) -with a pmu. burhcpyr, 11 bndiriR piflr, slnd i\ roud 
rimnini^ iJlland^ Ife'hinil ihe frJnyt' nf ojeonursi. risie tLiriaerd hill Hloj^ea. Loc^kitif' north-caat. 
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Agrkuiture and iTidustry 

Rice 13 the princip^ crop {Fig, 9S), and in its cultivatioii and 
irrigation the Balinese are perhaps more advanced than any other 
peoples of the East IhdJes (Plate 73)* Coconuts, coffee, maiz^ 
tobacco, kapokf indigOt onions and a variety of fruits are aJso grown. 
The breeding of cattle and pigs takes a prominent place in Balinese 
life, and the raising of poultry—including*fightftig cocks—is also 
important. ^ 

Industry, apart from brick-making, salt-panning and boat-buUduig, 
is mainly of an artistic character—^one-sculpture, wood-carving, 
pottery, gold and silversmith's work, and 3ilk weaving. 

Despite the frequency of earthquakes, domestic and temple 
architecture is of a high standard; walls are often richly ornamented 
with sculptures. The chief building material b a volcanic tuff^ easy 
to carve yet reasonably resistant to weathering and ^rthquake damage. 
Apart from this stone, sun-dried mud brick is the principal building 
material. 


LOMBOK 

Lombok and Bali are separated by Lombok strait, which h the main 
pasaagc-w'ay for shipping from Singapore and Makassar strait to 
Australia. Lombok b sq- km. io area (i,802 sq. miles), and its 
geography repeats in striking feshion that of Bali. The same three 
elements—'northern volcanic mountains^ fertile and densely poptilated 
central lowland, and southern limestone plateau, arc present' the 
main difference is in the greater extent of the bush-covered Umestone 
plateau in Lombok. 

Physical features 

The northcTTi part of the islan d ts dominated by the Rindj a n i 
volcano, one of the loftiest cones in the East Indies, The summit— 
with an active crater last in eruption in 1915—^risea to 31726 m, 
(12,225 ^)p towering far above its surnoimdings. Rindjani lies on the 
eastern rim of an elliptical caldera, in the w'estem part of which lies 
a large horse-shoe shaped lake. The volcanic range is prolonged in 
an east-west direction, but the western part is much lower than the 
eastern, which ends in the peak of Goenoeng Nangi (1*330 m^— 
7,645 ft.) only 15 km. from the east coast. The range, which is thickly 
wooded, slopes steeply, with deeply-scored danks^ to the north and 
south. 






99. Lombcilc 

Above; relief. cammuntcatioDi ftad pom (uicboEs^ indicate Kfiehonifit^) ^ 
Ucrar: djeloaffc p^tterti (main TnUcrahed iham by peeked linii), Theg® mipt and 
those ftmiins Fi&. lOo denwMtntc the eseeatial fesiures of d)« geoeniphy of 
W,ih its itTikisg coitonintiDD humsn antivor m the central lowland 
iwleMie tnauntsm* of dw north and the luneitCKnc plateau of 

and too based on Dutch i ; mo.dqq topograpblcal (nap (copied aa G.S.G.S. 
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The central ^plain^ stretches the £□]] width of the i$Iandf about 
55 f34 tnilea). and ea^tends for 2c^o km. between the volcanic 

foothilb on the north and the limestone range on the south. It is 
formed entirely of volcanic debris^ and is well watered during the 
west monsoon. The streams, most of which dry up during the east 
monsoon, are ahnost all derived from the volcanic motintains^ and the 
water-partingj on thi:: plaipt between those flovring westwards to the 
Lombot strait and those flowing eastwards to the Alas strait or 
south-eastwards to Teloek Awang, is almost iinperceptiblej about 
loo m. above sea-level. The whole area is undulating, and is well 
covered with rice-fields, but these are less coadnuous in the east, 
which is much drier. Thus the western half of the plain has a denser 
population than the casteiTi half, and contains the large town of 
Mataram, 6 km, inland froiu its port of Arnpenan, 

The southern limestone range is almost waterless, and is largely 
covered with bamboo thicket. At one point an elevation of 716 m. 
(2^350 ft,) is reachedj but the greater part of the range does not rise 
much above 350 m, (c, 1,100 ft.). 

The vegetation of Lombok shows, specially in its drier eastern 
part* distinct Australian ailinities; there are large areas of prickly pear, 
for example—whilst the cockatoos indicate the proximity to the 
Australasian faunal region. 

Coasts 

The north coast is on the whole steep^ and in places rocky; there 
are some low, flat, uninhabited islands off the north-vveatem and 
north-eastern extremities. The middle part of both east and west 
coasts, i.e, w^here the plain reaches the sea, is low and sandyi^ and 
generally overgfowm with brushwood. The coast of the limestone 
range offers a third quite distinct aspect. It is steep and highly 
indented, the largest hay being Teloek Awang (or Baai van Ekas). 
There are limestone cliffs at many points, mduding the south- 
WKlem and south-eastern extremities of the island—Tandjoeng 
Batoegendang and Tandjoeng Ringgit. 

On the whole the coast of Lombak is more hospitable than that of 
Bali. . 4 mpenan roadstead is suitable for large vessels, though surf 
may make landing difficulty especially during the w^est monsoon. 
Further south is Laboehan Tcreng, more sheltered hut obstmctcd 
by a reef. The north ccrast has possible anchorages at Sorongdjockoeng 
in the north-west and Soengldan in the north-east. On the east coast 
there are three anchorages; Pidjoe bay offers good shelter for large 




Plare 76r Gocnfscnif (Pitk v^nn BaEi^ 

Vivw (ram I belt strait aenn^^ il^c casttm end of BaJi to Goenomi* RrktLvely 

tuiff VfjlcHiiic rock^, und a miirtcdly raJnfaJI ri^oJL in sETonn distk-Ctinn and barren 

surfacti^. 



77- THfiftbiieSf ppmnsuti fS^i) 

f andjocn^ MeWloe, prcdphoiB iuncstunr cUfh nn the kivort tif THfclhri vk pefiin^nk. 







F1il[e 7 S. Bima bay, 

The TiindJrtck-cd harbisur of Binnii bay m rtorEht-m Soembawa ia ^urrvunded by hide. 

ifan is spdu^e becauiur of the pjonoiinccd dry aesfiJiin, bUE ihi^re Js ouLti^ratiun 4 ,kii thy 
lower 4ind flairyr Hmurid- 



Platc jq. A bay in Koti3Qd4> IsSajid 

Ki,miado, nff iht west coast of noire, is the hatiie of the Komocto dmijuai ii a almost 
uninhabilcu. 
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vessels, but the other two—I^boehanhadji and Lombok bay—are 
not completely safe at alt times of the yean 

P€€pk 

The popakdoo of Lombok in 1930 was about yoo^ooo^ induding 
nearly 30,000 Balinese and 570,000 "Sasaks' (Mohaminedans). This 
represents a density of about 150 per sq. knf. (5S0 per sq. inilc]^but 
as in Bali this k a miskading figure since the hulk of the population 
is concentrated in the central belt (Fig* roo). The Balineset though 
numerically inferiori are the dominant race; they dwdl mainly in 
the wetter west^ 

AgrichlUiYe 

Rice is the principal crop (Fig, too), but cotton, coffee, tobaceOp 
indigo and coconuts are also growiL There are salt-pans on the east 
coast at Tandjoengdoear, on Pidjoe bay. 


SOEMBAWA 

Separated from Lombok by the Alas strait, which affords the safest 
passage through the Lesser Soenda kland are^ is Soembawa stretching 
some 240 km. (150 miles) to the east with an area of i3»370 sq. km. 
(5,200 sq. miles). 



zer- Saemban'a 

ScutOc: t ; [ M, fh^t S.C. jO (G.S.G.S. 4^114). 








268 


THE IJ^ER SOENPA ISLANDS 


PhystCiil features 

The island is peculiarly shaped consisting of two mam masses 
joined by a narrow neck only 13 km. (S ruUes) wide. It is very 
mountainous^ the coastal plain being generally narrow or tion- 
eiistent, and of some extent only west of Saleh bay. The mountains 
of the western half of the island are mainly limestone ridges about 
ijOOO m. {3 ;hJQo high* those In the eastern half being mostly 
volcanic. They cuhnktate north of Saleh bay in G* Tambora, 2,851 m* 
(9^353 ft-} highj an active vols^no with a large crater which erupted 
with disastrous effect in 1S15, 

None of the rivers is of great importance since there are no lakes 
to ser\'e as storage basins^ they accordingly tend to run dty in the 
season of drought, which becomca more marked to the east. 

Coasts (Fig, 102) 

The coasts of Soembawa are, as a whole, bfty and rugged with 
many indentations and well covered by vegetation, ^rhey are generally 
steep~to with nccasional scattered reefe, and anchorages outside the 
large bays are few\ On the south coast are Tjetnpi bay and Waw orada 
bay, both of which offer many safe anchorages^, while on the north 
coast there is Saleh bay (Fig. 103), stretching 70 km. (45 mdes) 
south-east, with its entrance almost blocked by a hilly vrooded island, 
P, Mojo. The north side of this bay is sleep-to, the south side fringed 
by many reefs and shoals, hence it is not as useful as BIma bay further 
cast, where a secure and landlocked anchotage for many vessels, as 
well as a seaplane anchorage, is available (Plate 73). 



Fig. lOi. North coast of SoembswA (djmwn fr«ai a photti^ph). 
Vegetation 

The vegetation of the island b mainly savanna unlike that of the 
blands further north: useful trees include teak, sandalwood and 
vaiioufl dyewoods, esapeciaUy sapan. 
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Settlemenis 

The popiiktion numbers about 250,000, Teiy mixial in character 
in the coastlands. The majority are pagans* hut there are also some 
Mofilems and Christians^ The inland settlements have a piimitive 



Figii KcmpHnff, im the BCHith-wot Ahare qf Saleh hmj (dfswn from a 

photogfiph). 


economy, while the coastal peoples grow rlcci tnaizei coffee, tobacco, 
fruit and vegetables and produce copra m increasing amounts. 
Fishing is a common occupation and the savannas in the interior carry 
numerous herds of horses and cattle, Soembawa, Bima and Raba are 
the largest settlements. 

hlitnds 

To the north of Soembawat is a high volcanic island, P* Sangeang, 
with an active volcano, G. Api, 1,949 (^^395 ft) high {see p. 22 

and Fig. 12). Away further to the north are the Paternoster and 
Postiljon islands, two groups of coral reefs, banks and Islets^ many 
of which are planted with coconut pahna (Fig, 7), 
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^I'o the east of Soembai^'a, are Jiuinerioiis islands, most of which 
arc close to Flores, The tivo largest, Komodo and Kintja, both 
mountainous^ thickly wooded, and almost uninhabitable, are famous 
as the home of the ^ Komodo dragon ** the monitor 1 izard V^^udus 
komodettm. 


FLORES 

Flores, With an area of about 23,000 sq. km. (SpSyo sq. miles) b the 
second largest of the Lesser Soenda islands [ it runs east to west for 
about 350 kuL {Z 2 C miles) becoming gradually narrower eastwards 
(Fig. 104). 



Fifir 104 . 

SauTce: I : I ^1, Bhcria S.Ck 50 And 51 (G.3.G-S. 4104 }, 
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L.™*! JtcHJJh Mfiifin 
47 mt 

5^ JWff-Maiw. 


Physical features 

A range of mountains nina along tie whole length, attaining a 
height of 2.400 noL (7,874 ft.) in Potjo Ranakah. About one-half of 
the bland is composed of volcanic mauntains; there are about fifty 
of them vioth more than twice that number of known eruption points. 
The volcanidty in the eastern part is of later date than that of the 
west, and activity contmues; nine separate craters are known to have 
enipted^ome of them with lava streams—within the last hundred 
years (sec p. 33 and Fig. 12). The most active centre b the Lewotobi 
complex, which lies at the interaection of three lines of tectonic 
disturbance. One of the most interesting volcanoes b Keli Moetoe, 
with three coloured crater lakes (see p. 39 and Plate 81). 

Details of the geology of Flores are largely unknot^ but apart 
from the eruptive rocks there are outcrops of limestone with karst 
features in areas along the north coast. As there b practically no 
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coastal plain the uiimcroLia streams that rise in the ■wcx>ded interEor 
usually plunge headlong into the aea and are worthless for navigation* 


Fig. 105. Gdccjocur Ija &em from thjc bca 
T hia active volcano {s^umnnttp 659 tn.) ia cu ilic pemni^iila at the locidvv^d cad of 
which £ndc U aituated. The last eruption woa in 1^3 and die funuutilea ate tiow 
coal^ but thCTG ia always a danger of Eandalides from the great defta on the dopea, 
causing vei-wavas^ 

Duns'll from a photaEiaph in VuIkmtwhs^fJt^ AlaiNkthitsen, Nq- 10 (WcItcVrcdcn, 

Coasts (Fig. 305 p Pktc 80) 

The cepstB are almost without e^eceplioi]^ high and rugged-p 
especially where spurs from the central mouataius reach the sea in 
steep headlands, enclosing numerous hays between. £ndc bay* the 
only large indeiitatiQn on the south coast, is very deep and has few 
gtx>d anchorages; elsewhere the coast though without dangers, i$ 
3teep-to and aEords no anchorage* The north ecrast is very irregular 
and has several large bays of which Maoemere bay and Hading bay 
are the chief; there are few dangerous reefs and many sheltered 
anchorages can he found. 

V^elaUon 

Little is known of the Hon and fauna as the interior is largely 
unexplored. Sandalwood, sapan and cinnamon arc found and the 
ubiquitous coconut occurs along the coasts* 

Settl^enis (Fig. 106) ^ 

The population numbers about 600,000 and is a bewildering 
mixture of ra^ stocks, especially in the east. The majority are pagans 
with a primitive economy, but there are some few Christians and 
Moslems in the coast Lands, 
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Th-e chief cx^cupstiooA are fishings hunting and agriculturep with 
maize as the chief crop, and rice, tobacco and coffee as stibsidiaries. 
The chief scttiementfl are Ende^ the capital, Maoemerej and 
Larantoeka. 



Fig. xoS. The ^Iconic CQIlc of AmbocnopilKii (2^149 tnJ) 

The vilUee In foreground is BoawaL 

Ehrawn &om ■ pboDograph in ValkaHolQsach^ Mtdedsilajffeif^ No^ IQ (WelCcVrcden, 

1931)^ 

A/^a^eni islattdi 

Two outlj^ing islands are found off the north coast of Flores, 
P. Besar and P, PaJoe (Paloeweh—see p. 38), both of which^ though 
steep and wooded, are vrell peopled. 

THE SOLOR AND ALOR ISLANDS 

These two closely associated island groups stretching for some 
240 kriL (15^ tfiUea) eastwards of Flores, consist of five large islands, 
Solor, Adonara, Lomblen, Pantar and AIofi together with a miinber 
of smaller anes^ about all of which little is known (Fig, 107), 

AJjOK 

This island^ which is also known as QmbaJ, is the largest and most 
easterly of the group and ta separated by the Omhai strait from 
Timor, 27 km. (37 miles) to the south' it has a central ridge of 
mountains over t ,000 m. (3,300 ft.) h%h from which spurs, separated 
by deep ravinea, reach the shore. The island constsls of volcanic 
rocks with some outcrops of limestone; it has, however^ no active 
volcanoes* 

The coasts are generally rocky and in many places have cliffs; the 
greatest extent of coastal lowland k along the neck of the peninsula 
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foraiing the north-western portion of the bland. South of thb 
peninsula b the only indentation of any size* the long, narrow and 
deep Italabahi bay, which affords a few anchorages (Pkte 8^;). The 
coasts art generally clear of reefs and can be approached closely. 

\egetation on Alor is not dense and appear^ to be mainly acnib 
and brushwood, with large patches of alofig-alofig. 

The population of the island, about 50,000 in number, is made up 
of fishing peoples on the coast, and in the interior hunters and 
primidve farmers growing rice, maize^ tobacco, fruits and vegetables, 
and r^ing pigs and goats. They are almost all pagan and speak such 
a variety of languages that Malay is not as useful to the visitor as 
elsewhere in the Netherlands Indies. 



Pig. 107. Tiauir and idjacEiit inlands 
Source: i : i M. sheet SX. 31 (G.S.C.S. 4 


Pantah 

Pantar, to the west of Alor, is also very mggied and mountainons 
its highest point being the active volcano, Delaii fSiroen^\ i ^6e m’ 
(4,487 ft.) at the southern tip. i.3«S m. 
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rhe co^ts ^ generally steep and rocky especially on the east 
side, while the north aide is. fringed by a reef. 

The island has a long dry^ season when water ia Teiy scarce, hence 
the Vegetation cover is thin, like that of Alor, with much alang-ulang. 
It is a poor island and supports no more than 8,000 people, for there 
k a flow of emigration to the more favoured islands. 

LOMBLF-N 

Lomblen, separated from Pantar by Alor strait, is the largest of the 
Solor group, r unn i n g aouth-’west to north-east for about 80 km. 
(50 miles). It 13 generally mountainous in character, with several 
active volcanoes. IN Lew^otolo (I, Wariran), 1^450 in_ (4,757 ft.) in the 
north fc Hi Weroeng and Hi Labalekang, 1,644 (Si394 ^-) 

south are the most important of these. The centre of the island is 
hiJly rather than mountainous. 

Coasts 

Lomblen has an irregular shape widi many indentations of which 
Lewolpba bay in the west, Warenga bay in the north, and Waiteba 
and Labab bays in the south, are the moat prominent. The coasts 
are varied in character. The south coast alternates bctw'cen rocky 
cliffs and sandy beaches backed by small stretchea of coastal plain 
with coconut plantations. Owing to the deep waters anchorages are 
available at few points, except at the heads of bays, though reefs are 
generally abaeriL The north coast k also high for the moat part, with 
patches of lowland and sandy beaches; it is generally steep-to and 
reefs are of frequent occurrence, hence anchorages are few. Parts of 
the west coast of Bolcng strait are covered Avith mangroves, parts 
have sandy beaches, while other parts are steep and rocky. TTiere are 
many coral reefs but there is good ancliorage in Lewoleba bay. 

Settlements 

The population is about 32,000, concentrated mainly on the 
coast lands and the fertile lower slopes of the volcanoes. 

The majority of the inhabitants are pagan Malayo-Papuans who 
Nve by fishing and primitive cultivation. Sago, rice and copra are 
the most important products of the island. 

Adonara 

Adonara Nes betw^een Lomblen and Flores and is approximatelv 
3Z km, (30 miles) long by i6 km. (lo miles) broad. Like the reoiaindeV 
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of the group k h mountaJiicius and volcanic, the highest peak being 
the volcano Hi Boleng, i (5,4^4 ft,) high. 

1 he OQaEts of Adonara which are without irregulaittics of any aite^ 
are generally low^ sandy and waoded, Haing gmduaHy to the 
mountains, and writh occaaional patches of tnangroves. An almost 
continiioua series of coral reefs and islets runs around Adonara^ but 
inside the reefs there are many safe anchoragesj especially in j^agoe 
bay on the north coast. 

The people of Adonara^ who number 35,000* are of the same racial 
type as those of Lomblen and engage in the same activities of fishing 
and primitive agricukure, but arc. however, largely Moslems. 

SOLOR 

Solor, the surest of the group^ is a boamerang-shaped Island 
32 km. (30 miles) long and lies to the south of Adonam. Lowlands 
stretching from coast to coast divide it up into four patches of high¬ 
land, volcanic in character. 

The coasts of bolor are mainly low and sandy or $tony^ occasionally 
backed by cliffs; almost everywhere there are safe and roomy 
anchorages. 

1 he Island is infertile and the vegetation cover thhip but there are 
a few coastal settlements; further details of the people or thdr mode 
of living are lacking. 


SOEMBA 

St^rnba, or Sandalwood Island, the most westerly island of the 
Timor-Ceram arc. is separated ftom Flores, which lies to the north, 
by me Soemba strait. Hie island stretches w^jw-ese for about 
aio km. (13a miles), and is about 65 km. (40 mUes) wide, its area 
being approximately 12,000 sq. km. (4,633 sq. (Fig. 108). 

PhysicijI features 

The iBland though mountainous in the interior, has no very 
prominem aummits. the highest being G. Wanggeti. 1,235 m. 
14.019 It.), m the Massoe range in the south-west. The uplands are 
composed mainly of Tertiary limestone and there are a few' granite 
outcrops; the volcanic rocks so common in the chain of islands to 
e nort are absent (cf. p. 14 and Figs. 8, 9). From the interior the 
inountams descend in a series of terraces to a coastal plain of varying 
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There are numer^ys rivers dralriing the highJinds^ the mijority 
of which are obstructed by bars at their moiiths; they are of Bome 
use for irrigation espedally in the west of the island. 


S O I M B A S T K A I T 


FJff. toS. Soitnihd 

Sfmixxl Dulch T : 5aa,ocx3 (cqpicd ms G.S.G. 5 . 426S} Ulcl Ailns eertt Tf^k^ 
N^dtrlasul, plat® 27 ^Batavia, 


Coasts 

The coastlme haa few indentationa, though there are several 
small bays in the south. The north coast i& generally ]ow and sandy, 
usually wooded and with rocky points where spurs run scaw-ard from 
the uplands. The best anchorages are to be found in Waikelo bayt 
in Waingapoe bay* and off Melolo and Palmeda (Plate 83). The 
eastern end of the island has a series of interrupted reefe offshore, 
within which sheltered anchorages can usually be found. The south 
coast, extremely steep and rugged and with many stretches of high 
cliffs, is difficult of access and good anchorages occur only in a few 
small hays. 


Vsgetffthn 

There is a pronounced dry season and consequently there are large 
areas of grassland with few trtca^ especially in the eastern part. The 
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west of the Isknd is more wooded^ with teak» ^ndalwood, various 
dyewoods and cumamon^ all of some economic importance* 

Seittemejfts 

The popubtion numhem about 125.000 and k made up of the 
indigenous Soembanese of the Malayo-Papuan racial stCKik; settlers 
from other blanda are found on the coasts. »The majority are pagan 
but there are some Modems in the coastal districts. The Soembhnese 
are a fanning people growing rice (both sawah and bdang)^ maize, 
tobacco, fruits, and vegetables, and rearing cattle and hor^ of which 
the * sandalwood breed" is famous ttiroughout the Netherlands Indies. 
The coastal peoples are fishermen^ traders and producers of copra. 

Waingapoe, on the bay of the Kime name, is the largest settlement 
and also the administrative centre. 


TIMOR 

The island of Timor, the largest as well as the most easterly of the 
Lesser Soenda islands, extends from sw to ni for 467 km. (^90 mUes). 
the greatest width being loo km. (62 miles)* In the north it is 
separated from Alor by the Ombai strait; to the south, across the 
wide Timor Sea, is the continent of Australia. The area of the whole 
bland is about 25.000 sq. km- (to,0oo sq, miles); east Timor and the 
Oeikoesi enclave in the north-west arc Portuguese territory^ the 
remaindeTp some 9,324 sq. km. (3,600 sq, miles) is part of the Timor 
residency of the Netherlands Indies; this includes the whale Lesser 
Soenda group except Bali and Lombok (Fig. 107), 

Physical featam 

A chain of mountains, made up of a series of parallel ridges, 
traverses the whole island. The highest point is Tata Maibu, 2,920 m, 
(9,580 ft.) in the Ramelau range in Portuguese Timor; the tkighest 
point in the Netherlands territory is G., MoetiSi which is 2,^365 m. 
(7i759 A 

In the south-west of the island there are hills which gradually 
increase in height towards the north-west* and merge into the main 
mountain chain which has numerous bare summits of fantastic 
outline. The geological structure of Timor is very compiicated^ with 
mtense folding of Miocene age, and indications of deep faulting (see 
p. 14, and Figs. 5, 8 and 9). Elevated coral reefs are found, some as 
high as 1,310 m. (4,300 ft.) above sea-level; another conaptcuous 


THE LESSER SOENDA ISLANDS 


2JE 

feature uf the Lmdscape is the fatoe^ Lsokted plateiu-Iike oiasses of 
limestone (Plate 85). The rocks are quite different from those of the 
island arc to the north. The majority are schists and sedimentary 
rocks with considerable outcrops of Tnassic and Permian limestones. 
There are fmv volcanic rocks and no active volcanoes, hut a few mud 
geysers. Severe earthquakes have been recorded. 

There are numerous rivers in Timor^ but none of them is navigable; 
many' have short, steep courses to the sea and all, except the Noil 
Lois^ fail to maintain their flow uninterruptedly for the whole year, 
partly because of the excessive drought of the dry season^ partly 
because of the porous nature of the limestone and gravelly areas over 
which they run. 


Coasts 

Except for Koepang hay the coastline of Timor is not deeply 
indented; the coasts themselves show some variety but are generally 
high and steep-to. The south coast from Tg. Qisina east to Nn ilmin a 
bay, a distance of about 60 km. (38 miles) is high and rocky with 
sandy beaches. As there arc few dangers it can be closely approached 
everyAvhenss anchorages are numerous but practically unsheltered 
from the east monsoon and therefore little used. Noilmina bay 
extends for about 32 km. (io miles} and has low sandy shores, with 
patches of mangrove swamp; anchorage in 7 7 m. (4:^ fm.) b a\'ailable 
on the west side of the bay. From here die coast contiiuies steep and 
rocky to Maoebest bay, where the Noil Benam reaches the sea; this 
bay is backed by a low plain fringed with swamps, w^hich extends 
beyond the boundary with Portuguese Timor. The best anchorage in 
this stretch is in Kalbano bay (r3-‘33 fm.). 

ITie west coast of Timor from Tg. Oisina to Xoepang bay is not 
very steep, but is backed by billy oountry; it is fringed by a broken 
reef and subject tu dangerous tide rips. Koepang bay^ which measures 
about tz km. (7 5 miles) at its mouth penetrates eastwards for 
20 km. (12 5 miles). The shores of the bay are low, especially at its 
head, where marahes and mangroves back a broad bank. Coral reefs 
are found on tlic north and s-outh shores of the bay and around small 
inlands at the entrance, .knehorage can be had off Koepang, the chief 
port of the island, in 18-33 rn, (10-18 fin.). North of Koepang the 
coast is high and rocky as far as the wide sandy bay between Tg. 
Berate and Tg. Koeroes. It again becomes lofty to Tg. Goerooeki 
beyond which is Xaikiloc!, where there is a small sandy bay with an 
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PlatL' K4, Ruatj fft>ni Kaepanif to Baacm^iTA, Timor 


The savaiuiQ ve^tatian chjinictfl'riis.tTC of ntuch of Timicir 13 cl^ady evident here (cf^ p, 3^4) 
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anchorage m 20 m, (11 fm*). The coast continues high and rocky 
with occasional reefs to the low sandy beach at Atapoepoe near the 
Portuguese boundary. Anchorages are available at Soetraiia^ Okusi^ 
Wini, and at Atapoepoe itself (4-7 fm.). 

Flora and fauna 

m 

The long dry season experienced in Timor^ and its proximity to 
Australia gives the flora and fauna of the island an individual 
character. The common types of forest are casuarina and eucalyptus; 
there is much scrub and thorny jungle, especially in the northp savanna 
in the mountainous interiorp and a denser vegetation cover with 
sandalwood and bamboo in the south. The fauna is more Asiatic 
than the vegetation, as only one marsupial is found, and few 
Australasian birds. 


Settlements 

The population of Dutch Timor is about 360,000; nearly every 
racial stock that ever lived in Indonesia exists in Tiinorp hence many 
widely different type& occur. The Atoni and Koepangese tribal 
groups, mostly Malay in characterp inhabit Dutch Timor; they are 
very largely pagan, though both Chrtstknrty and Aloharnmcdankm 
have won adherents in the coastlands; there are very few Europeans 
but a fair number of Chinese, who generally are engaged in trading. 

In Timor isolated farms are found as well as the village which is 
the normal unit of settlement; the staple crop of the native fanner is 
maize, rice bemg much less impoftant; there is also some production 
of low grade coffee and of tobacco for home use, but agriculture in 
Timor is stiU extremely primith^. The coastal peoples fkh and trade 
and are turning their attention more and more to coconut-growing. 
On the savannas some cattle and many poni^ are raised but the pig 
is the commonest domestic animal. 

The density of population is higher on the barreu north coast, and 
in the interior, than on the more fertile and better vegetated south 
coastp due probably to epidemics and migration after the re^'ok in 
1913* By far the largest settlement of Ehjtch Timor 13 the town of 
Koepang, which is not only the chief port of the island but the capital 
of the Residency of Timor. It had a population of 7,171 in 1930. The 
port of .Atapoepoe and the i nlan d village of Atamboea arc the only 
other setUeuieuts worth mention. 
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Adjacent islands 

South-west oF Kocpang bay is the small iskad, Poelau Semaoe, 
separated from Timor by Semaoe strait^ it is a low island with flat 
wooded limestone hills^ and a steep coast much encumbered by reefs* 
A sheltered anchorage in 33 nx {iS ftm) or more is available in the 
west monsoon at Haioisi which also has a seaplane anchorage. 

South-w^cst of Timor Across Roti strait is the island Poelau Roti, 
which runs for some 70 km* (45 miles) north-east-south-west and 
IS about 16 km- (to mile$) wide. Rod is hilly and has a miich indented 
coastline^ with steep rocky coasts and occasional sandy beaches. 
Good anchorages are available at Boeka bay (5-12 fm.) on the south 
coasts and in Korobafo bay (5-13 fm,)^ a landlocked basin in the 
south-west, though the shores of the island have an almo^ continuous 
reef* 

Roti is fertile^ well watered and thickly populated {47,000 in 1912). 
The inhabitants, many of Tvhom are Christians^ grow sagn^ rice, 
make and tobacco^ rear hoises^ sheep, goats and pigs, and engage 
in fishings Baa, the administrative centre, is the largest aettlemcnt 
(Plate S3). 

Some 80 km. (50 miles) north-west of Rod are the Sawoe islands— 
Poelau Sawoe, P. Raidjoea and P* Dana—aU of which are low with 
bare rounded hills, and coconut palms along the sandy shores^ Sawoe 
has some 27*000 inhabitants, including over 3,000 Christiarts, who 
cultivate make and rice and rear horses, sheep, goats and pigs. There 
is a good anchorage in 13 m. (7 fm.) on the w est side of Sawoe off 
the chief settlement, Seba. 

PI^ 4 NT AND ANIMAL LIFE 

Travelling eastwards from Java through the chain of the Leaser 
Soenda islands even the most casual observer must be struck by the 
great change in the flora and fauna. In Bali the plants and anlmab 
are almost all the same as in Java; in Timor at the eastern end of the 
chain many of them are Australian, The change in flora and &uiia is 
pardcularly marked between Ball and Lombok. Though Lombok 
strait is only 20 miles wide, on the w^estem side all the birda belong 
to Javanese species, on the eastern white cockatoos and other 
Australian forms are at once noticeable- The importance of Lombok 
strait as a dividing line was first pointed out by the famous naturalist, 
Alfred Russell Wallace, who drew' a boundary^ since known as 
Wallace's line* dividing the Asiatic and Australian faunas. Though 
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later atithoritiea have differed oq the course the line should take, 
there 13 no doubt that the contrast between the western and eastern 
faunas is a red one and that it is largely due to the physical history^ of 
the blands and the way in which they were connected in teraole 
periods. 

At the same time it should not be forgotten that the present 
climate of the Lesser Soendaa is much drier than that of Surmtrat 
Borneo and the western part of Java^ fKis hna important efFccts^ 
especially on the vegetation. In the western islands, as well as in 
Celebesj the Moluccas and New Guineap the characteristic natural 
vegetation h tropical rain forest, which depends for Its existence on a 
climate in which rainfall is abundant all the year round. Ln the Leaser 
Soenda islands there is little forest and much of what there b is of a 
type in which many of the trees lose their leaves in the dry season. 
True evergreen forests are* however^ found in the mountains at a 
considerable height above sea-IeveL Teak foTests^ none very extensive, 
and monsoon or mixed deciduous forests occur in the lowlands here 
and there. Gum trees (Eujcalypttis)^ so charaetedstic of the Australian 
flora, are common m central Timor, where they form poor woodlands 
over large areas; their western limit in this part of the archipelago is 
central Flores and the strait between Timor and Roti. The huge 
Dipieriicarpm trees^ belonging to a femily typical of the Malay 
Peninsula and the western islands, are found only in Bali and Soemba; 
near Bongkasa in Eali there is a famous sacred grove of them. Species 
of Casiiarina or tjemara are common, specially in Timor. Whether 
forests originally covered the whole of the Lesser Soenda islands is 
uncertain, but at the present time large areas of uncultivated land are 
covered with open savaimap often with scattered groves of the lontar 
palm On some of these savannas^ particularly on the 

eastern side of Lombok, dense thickda of the prickly pear, a cactus 
Introduced from America, have established themselves. 

The animal life is very poor compared either with New Guinea or 
with Java and Sumatra. There are many bats, but few other land 
mammals. Wild pigs and a monkey are common, but apart from these 
there arc only deer, a civet cat, a porcupine, a ahfcw and a cuscus or 
opossum. The bird life b more interesting, but does not compare for 
variety or brilliance with, for instance, that of the Moluccas, Cockatoos 
and other parrots are numerous and varied in all the islands from 
Lombok eastwards. Yarious other chsracteristicaJly Australian birds 
arc found, but the bower blrds^ the black and red cockatoos and other 
forms common on the mainland of Australia are absent. 
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BIBLIOGRAPHICAL NOTE 

The genjcral woTbs already' oimticifkEd in CaimectiQli “With Celebes^ provide m^^al of 
thf mfomutiaii ni^iilible for these islwids- 

A particularly Hoesd account of Timor ^ ^Ven in ortifl^ in the Gmfp^nphical 
Journal. One of these, * EsplorAtlon of Portuguese Timor ^ ^ S* F* T^ittonck 
(vol- xdi, pp- 343^50^ Londm^ gives tiflcfu] details applicable to the whole 

island, whde the Other, ^Explontion In the lesser Soenda Isbndfl* by H, A- 
Brouwer (vnt, xciv No- t. pp. London^ ^ 03 ^) gives an acCnnni^ mainly geo¬ 
logical^ of T'ntiOt, Alof. ihe ^lor blandt, nml East Flores* 

Other mformatkui about the gmup aa a whole ia given m B. Renscht Eine 
biotasiiche Rtit^ nflrA im KJfiHe Stmdit-Imclfi (Berlin, 1930). 



Chapter VI11 

THE MOLUCCAS 


Intn^duction t ll&lmalicTR and Adjacent [atands: Ceram artd Adjacent lalanda; 

Southern MoEucw: Plant And Anuruil Liifez^blioi^ptLicaL Note . 

INTRODUCTION 

The island gtoup known in Dutch as De Molukken (tiie Moluccas or 
Spice Islands) which lies in kt 2° 43^ n to 2.3's and in long, 
22' to 155 * E, includes all the islands between Celebes on the 
west. New Guinea on the east, and Timor on the south (Fig. log). 
Their shores are bordered by the Arafoera, Banda, Majuccat, and 
Cetam Seasp and by the Pacific Ocean- Ag the isknds command the 
shortest sea and air route from Australia, to the Philippines and J apanp 
they have vital stmtegic significance^ The whole of the Moluccas haj^ 
a land area of 91,000 sq, km, (35,000 sq* miles)* Many hundreds of 
islands are induded m the group, though only a fevv, such as 
Halmahera, Ceranij Boeroe, Soela, and Tanimbar, are krge* 

Most of the islands are mountainous and densely forested^ but 
some, such as the Aroe and Tanimbar groupst are flat and in large 
part covered by swampy vegetation. ITie geological structure of the 
islands is little known. They appear to be deposed in a series of 
three arcs. The first arc passing through the Damar and Banda 
sub-groupf continues the great chain of volcanoes found m Sumatra, 
Ja\'a+ and the Lesser Soenda islands. The second arc is formed by 
the non-volcanic islands of Tanimbar, Kai, Ceramp and Boeroe; and 
the third runs through the large kbnd of Halmahera in the northern 
Moluccas (Figs, S, 9 and 10). 

The population of the Aloluccas, which totals about half a million 
is mixed in character, Javanese, Malay, Portuguese, and Dutch blood 
is mingled with that of the indigenous peoples^ as for many centuries 
the islands have been important centres of tradei In the coastal 
districts, where most of the population lives* Mohammedanism k 
the predoTTUTiant religioUp except in Amboina, which is largely 
Christian. The seitlMnents in the islands are mainly in the form of 
villages, though each main isknd group has at least one trading 
centre. Such are the towns of Amboinn, Temate, Tidore, and 
Bandanaira. Temate and Amboina arc respectively the capitals of 
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the northero and southern Moluccas^ which are the main units in 
the Dutch administration of the islands.* 

Within the main bland group of the Moluccas, there are many 
Bub-groupSj such as those of Halmahera, Soebj Amboina^ Ceram* 


^ Kim. 




Fig- log. Thfi I^otuccai 

Sdiircc: Atiai TMfpisrh Nedfrlitfui^ plit^ iB eiuI uga (Batni'm, 19 S 8 ). 


Banda, Kai, Aroe, and Tanimbar. The largest and most important 
islands of those sub-groups will be described in appro xima tely 
geographical order from north to south. 


* Kojtfaiirp Dut^ Gutnet b inoludcd admiiiiatrutiv^ in th« Northm 

MdIoccu, and Southern Dutch New Cuiflea in the Southem Moluccan. 













pint:*.' 1^7+ Hjllmilht-tiil Djililolo pcnk, seen fmm Tocdu 






Pliitij SS. Bai, Roti iiLand 

Ltmi, thE Ur:^l stTtJiefnt^ni [he well pHM>plt'd! i£i1?ind of Roti, \b picturesquely iel uinoiiijyt 
CotobLit pfllm&t the srniall hurfacur is a port of cuy far 



Piute tliiliTiijliera: Boe] 

The %'ilbKe of Qoeli-scrajij Eiim near the hi^’ad of Bdl'Ii hay oJi the Hijuchcm shares of tile 
riorth-eakfltem peniruulsL H En U pott of call for vesaeb of the K-P.M. A Bin;j:ll W0o4«n ptcr 
can be ieen iri ihE centre of the picture. 
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HALMAHERA AND ADJACENT ISLANDS 
Halmahera 

Halmahera is one of the lax^geat ishmds of the Moluccas, with a 
length of over 300 km. (200 miles), and an area of about 16,800 &q* 
km. (6p500 sq. miles)^ 

Physical Jtatures 

The shape b extremely irregular, and closely resembles that of die 
island of Celebes (Fig, no). Like the ktter, it consists of four 
peninsulas, radiating north, north-eastp south-east, and souths from 
a central region relatively small in e 3 dtent. The peninsulas enclose the 
three large bays of liaoc in the north, Boeli in the east, and Weda in 
the south. The northern peninsula is joined to the mainland by a 
low narrow isthmus, only 8 km. (5 Diiles) wide, on the western side 
of which are Djailolo and Dodinga bays (Plate Sj). Alruoat the 
whole island is mDimiainous* and densely forested, Gamkonora 
(1,566 m.—5,139 ft.), an active volcano, ia the highest aumnait. 
There are three other volcanoes, two of them active, and one 
dormant (Fig. 13), Earthquakes are frequent in the island. Raised 
coral terraces in the interior point to recent oscillations in the relative 
levels of land and sea. The isbnd has numerous short rivers, of whidi 
the largest arc the Taliaboe and the Lamo and there are several amali 
lakes. Close offshore Halmahera is bordered by a br^ number of 
islands, some of oonaidErablc size such as Morotai, Batjan and Obi * 
others such as Temate and Tidore arc quite small, though politically 
and economically far more important than Halmahera itself# 

CtWLrfJ 

The coasts of Halmahera are mostly steep and rockyi with reefs 
and shoals lying dose o&horc. The western shores are irregular in 
outline, but not so deeply indented as those of the east, vrherc the 
bap of Gakla, Kaoe, Boeli, and Weda are such a striking feature^ 
All these bays provide good anchorages (Pbtes 89 and 90)* 

SettlemcrUs 

The total population of Halmahera b about 75,000, and consists 
m^nly of immigrant Malay stock, though in the north there are 
groups with Papuan—Maby affinitieSj and a tribe near Galda has 
Polynesian characteristics. Most of the popukticn b to the coastal 
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ciiatdcts; (Jit forested niountaiTiEi of the interior are practically un¬ 
inhabited and entirely undeveloped. Sago^ coconuts, nutmeg, and 
rice, ane grown by the natives. Patania, with about 2,000 inhabitants, 
is the largest settlemont' it lies on the northern shores of Weda bay* 
and is a port of call for the K&mnkHjkfi Faketviiart iMti^lschappij 
fK.P 31 ,)* and has a small pier. Other ports of call for vessels of this 
company are Galela^ Tobdo, Xaoe, and Weda, 

Morotai 

This island lies about 18 km. (ij miles) eastward of the noithem 
extremity of Hahnahera. It is nearly So km. (50 miles) long, and is in 
large part mnuntainouSp the highest point reaching an elevation of 
*^350 m. (4, too ft,), A number of anchorages are available off the 
shores of the isknd, but approach to the coast is made difBcult by 
fringing reefs and shoals. 

Almost the whole population of Morotai is found on or near the 
cGast. The natives cultivate sago and rice; they also collect dammar 
gum from the forests, and fish in the coastal waters. 

Tern ATE 

Tefnate lies west of Halmahera, opposite tlie narrow isthmus 
betw^een Dodinga and Kaoe bays. It is 10 km. (6 mites) wide and has 
an area of 65 sq. km. (25 aq. miles), 

Phyttcal f€atures 

The island is almost circular in shape, and consists mainly of a 
volcano, 1,721 m. (5,646 ft,) in height, with three summits in each of 
which there is a crater take. This volcano has been constantly active 
for mote than 30a years (see p. 22 and Fig. 13). The northern lialf of 
the island has suffered most from the ertiptions and here, where 
lava streams have Howled right to the sea, many bare tracts of land 
are seen. In other parts, the land is either cultivated or covered with 
a limniant tropical vegetation. 

The shores of Temate are steep wtQi no off-lying dangers, except 
for a narrow coastal reef, and vessels can find anchorage almost 
anywhere. 

SeUlements 

Teniate is one of the most densely peopled of the Molucca islands. 
It has a population of about 10,000 which gives a mean density of 
400 per sq. mile. A high proportion of the people lives in the coastal 
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districts. Rice, maize, sago, pepper, juitmcgs, and fruit are among 
the many crops grown. 

The town of Teitiate+ with mhabitants, h the seat of an 

ancient sultanate, and now the capital of the residency tha t bears its 
name. It has a picturesque site on the south-east coast of the island. 
There is a fine harbour in w'hich are two piers; the northern can only 
be used by boats, but tke southern one has a 'T* shaped head, with 
a least depth of 4 m. (13 ft.) alongside. Several buoys and bollards 
at the pier facilitate mooring. It is a regular port of call for vesseb of 
the K,P.M, 

Tiix>re 

This is a small mountainous island a mile south of Tcmate. The 
southern part is occupied by an e-vtinct volcano, I1756 m. (5,763 ft.) 
in elevation; the summit is bare, but the lo’sver slopes are either 
densely wooded, or cultivated. Coffee, tobacco, and fruits arc grown 
on the slopes below 300 m. (i,ooq ft.). The northern half of the 
island is rugged, and the hills fall sharply to the sea, though there 
are a few level expanses near the shore^ 

Tidorej like Tcmate, has a high density of population. The 
population is estimated at 20,000, gmng a mean density of 660 per 
sq. mile. All the natives of the island are Moslems. The largrat 
settlement, Soasioe or Tidore, is the administrative centre of Tidore 
Residency; it was formerly the seat of a sultanate, rivalling m power 
that of Temate. The town bos a pier off which anchorage may be 
obtained in a depth of about 18*3 m. (10 fm.). 

The Malesain Islands 

These are a group of three small islands: Mod, Mahion^ and Kojoa, 
which lie to the south of Tidnre. AH three, which have a combined 
area of about 50 sq. miles, are of volcanic origin. The volcano on 
Moti last erupted iu 1774, that on Makion in 1940. The only good 
anchoioge protected from both monsoons is found off the north¬ 
eastern side of Makian, in depths of froin 29'3-6o-4 m. (16-33 fm.). 
They have a population of about io,aoo altogether* 

Tim Batjan IsiANTia 

This group, lying off the south-west coast of Halmahera, comprisea 
about eighty islands, but only four of these, Latalata, Kosiroeta, 
Mandioli, and Batjan, are considerable in size. The largest, Ba^an, 
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Plati; Cimt ntar Tf>bcIo 

Hit photcj^r^ph fthiiivs piirt of the tiaag^m sham cif thi- ni.intw;rii ptniniiLiiii iif HdlrnidiErB. 
shum itncl tht: nvriun C^liha mlnnd bta: LjfiiS4'l5.- forested. 



Piat<? 9i. Ceram: Pjrae bay 

1 hift boy liG 3 on die south eoaat of Ceram and ie fnmtcd by die island of Aiubuiiia. 








PEntc ij2r Hirin Stfcn ffrjtti, Temate 

Thtf ph^iUiKHiph is taken From the nnrthern ahorefi of Tetuatt'i looking the nilirow 

stTtfloh of water to the volc^io ialiind of Jrliri- 
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84 km. (52 mUea) loQg, with a mean width of 37 km. (23 miJes), U 
ffloimtainous except ia the centra] part, where there is a low isthmus. 
Small (quantities of coal, gold, and capper are mined on the island. 
The only important settlement on Batjan is Laboeha, on the 
western shores of the central isthmus, near which are two piers, 
.^chorage may be obtained in depths of i2'S-r6 s m. {7-^ fin.) 
Labocha ig the residence of a Dutch govemiaent official, and of the 
Sultan of Batjan. 


The Obi Isiands 

These islands lie to the south of Batjan, and east-north-east of the 
Soela group. Obi, the lai^gest of the group, is over So km. {50 miles) 
long, and 30 km. (30 miles) wide, and rises to a height of 1,500 m. 
(5,000 ft.) at its centre. Several small mountainous islets lie off the 
shores of Obi, There are few permanent settlements on any of the 
islands of the Obi group; most of the inhabitant* come here for short 
]^ods ftom the neighbouring islands. The Obi group was at one 
time a favourite resort of pirates. 

Soela Islanos 

West of the Obi group are the Soela islands, which are geographically 
closely connected with Cdcbea. The two largest, Taliaboe and 
Mangole, separated by the narrow Tjapaloeloe strait, fonn 3 mountain 
^ge running east-west for nearly 340 km. (150 miles), A third large 
island in the group is Sanana, which runs in a north-south direction 
for 60 km. at right angles to Mangole. .411 the islands are narrow, 
mountainous, and densely forested, but, though fertUe, are thinly 
pmpled. The coasts, which are imperfectly known, are generally 
high with occasional sandy beaches, and an intetrupted line of reefs 
offshore. There is only a small population on the islands, most of 
whom Hve under primitive conditions. Sanana. on the eastern shores 
of the island that bears its name, is the residence of a government 
□ffiual. In the bay at Sanana, is a small pier with a depth of d- 6 m, 
{2, ft.) at its head, while good anchorage may be obtained further off¬ 
shore. Vessels of the K.P.M. call here regularly. 


Boeroe 

Boeroe, aouth-£a^t of the Soela laknds^ is the third largest of the 
Mducc^i after Ceram and Hahnahcni. It is an oval-shaped island, 
about 130 km. (8 q miles) long, 80 km. (50 miles) wide, with an area 

T 



THK MOLUCCAS 


ago 

of 8,Soo sq, km. {31400 sq. milea). Lofty me tin tains, rising to nearly 
2.400 m. {8,000 ft,) noenpy almost the whole of the islandp e.tctpt in 
die eastp where is the extensive Namlea plain* This plain slopes to 
the shores of Kajeli bay, where anchorage is available in about zo' i itl 
(1 j ftn.) ; a small boat pier with a depth of a m. (6J fL) at its head, is 
found at the village of Namlea. Dutch vessels call regularly at Namlea, 
which is the headquarters of a government official. Apart from 
Kajeli bay^ the only other marked indentation in the otherwise 
regular coastline of Boeroe, is Bara bay, in the north-west. 

The population is estimated at 20,000* It is mainly of proto- 
Malay stock. Much of the island b undeveloped economically. Sago 
palms grow abundantly in. the low-lying regions^ and there is good 
timberp especially teak sand ebony, in the forests of the interior. 

CEIL\hI AND ADJACENT ISLANDS 
Ceram 

Ceram (Sening), the largest of the Moluccas, is 347 km. (216 miles) 
long, vrith an area of 17,748 sq. km. (6,621 sq. mils). 

Physical featur&s 

From cast to west the island is traversed by a range of mountains, 
the highest of which is Binaija (3,055 m.- — 10,023 whilst a 

number of other peaks exceed t,8oo m. (6,000 ft*). Ceram and Boeroe 
belong to the older of the two main fold arcs of the East Indies (see 
p. 14, and Figs* 8, 9 and 10). Thus while the mountains are mainly 
composed of crystalline rock, and volcanoes are absent, earthquakes 
are of frequent occurrence. The extreme western part of Ceram is 
formed by the irregularly shaped Hoamoal peninsula^ Joined to the 
mainland by a low^ narrow isthmus. This is the only part of the island 
that is at all well known. A brge number of rivers, the chief of which 
are the Masiwang, Bobot and Roeatan, rise in the central range. 
Most of them are unnavigablep and are often dry at certain periods 
of the year (Fig* iti)* 

Coasts 

The coasts of Ceram are generally low and swampy in the north 
and east, but high and steep in the south and west. Seleman bay is 
the chief indentation along the nortbern coast. Mountains fall steeply 
to the sea at the head of the bay, w^hik on its eastern side there are 
extensive marshy plains, with reefs and shoals offshore. The best 
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ulchoiiages fouod in the western part of the bay. On the east 
coast of the island are the smaUer bays of Boela and Waroe. The 
former has considerable commercial importance oiving to the 
petroleum wells in its vicinity. Anchorage may be obtained in a depth 
of about 2 i‘Qm. {i2 fm.), and vessels up to t^,ooo tons can mour 
either alongside die pier at Boela village, or at mooring buoys in the 
bay. There arc pipe lines on the pier for taldilg in water and fuel oil. 
Waroc hay, to the south-east of Boeia, has a pier for small boats, and 
affords safe and secure anchorage at all seasons In a depth of 
29-3 m. (16 fm.). 
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The southern coasts of Ceram are deeply indented by the three 
large bays of Taloeti. Elpapoetih, and Piroe. Taloeti bay is nearly 
40 fcm. (25 miles) wide at its entrance, and is surrounded by high 
moirntaiM. Ves^b may anchor at several places, but all are injure 
during the ^uth-east monsoon. Tchoroe, the principal settlement, 
has a pier which extends out to a depth of 4 9 to fr i m. (16 to 20 ft.)! 
Elf^poetih, the second of the three larger bays, has a broad alluvial 
pl^, pa^y covered with bamboos, at its head. Several anchorages 
exist, the best of w'hicb lies off Amahai village in 11-29-3 m. (6-16 fm) 
on the eastern side of the bay. This village, which is the headquarters 
of a government ofEcial, has two piers, the one with a deptli of 
2-4 m. (8 ft), the other with a depth of 5-6 m. (ia| ft.) at its head. 
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The third bay, Piroe, ia bounded tm the west by the Hoamoal 
peninsula, and hunted on the south by Amboina (Ambon). The bay 
13 broad at its entrance, narrowing considerably towards its head, 
where lies the setdemcnt of Piroe. There is anchor^ off tins village 
in a depth of about 29 3 m. (16 fim.). Piroe, which is the residence of 
a government official, has a pier with a depth of 3 m. (10 ft) along¬ 
side. Like Amahai and Tehoeroe, in the bap further east, Piroe is a 
regular port of call for vessels of the K.P.M, (Plates 87 and 83 ). 

Fopuiation 

Ceram has a population of 60,000 of whom 12,000 are Christian 
and 16,000 Moh«nniedan. In the coastal districts, oonsiderable 
intennixture with peoples from Java, Makassar, and Ternate, has 
taken place. Only among the Alfoeis of the interior, who have 
affinities with the Papoans, are indigenous customs to be found. 
Hunting and fishing are the chief occupations. Since the sago-paim, 
which provides the main article of food, requires little or no care in 
its ciiltivatio'n, agnculture holds a secondary place among the 
oocupationa. Trade is mainly in the hands of Chineac merchants. 

Amboina 

The Amboina group of islands, which lie south of the western part 
of Ceram, comprise Amboina (Ambon), Haroekoe, Saparoea, and 
Noesalaoet. The bst three are known as the OelLassers. They have a 
total area of 1,300 sq, km. (500 sq, miles). All are traversed by 
mountain ranges, formed mainly of gramte and other crystalline 
rocks. There are hot springs and sulphur beds, but no active vol¬ 
canoes. Earthquakes are frequendy experienced. 

Phyitcal /cdfurei 

Amboioa, the largest and most impoitant island of the group, is 
composed of two mountainous peninsulas, Hitoe and Loetinor, 
link^ by a low isthmus only i km. wide. Hitoe, the larger of the two, 
has one summit rising to just over 1,000 m. (3,300 ft), but Loetinor 
only attains 562 m. (t ,844 ft.). The two peninsulas are separated 
fpr the greater part of their length by Amboina and Bagocala bays. 
Volcanic rocks are found, but there is no trace of even an extinct 
eruption point Numerous terraces, mostly of coralline limestone are 
seen around Amboina bay. AH the rivets are small and imnavigable 
(Plate 91), 
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Plato ^5^ AmIbcfJfia 
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PliEe •^r Hivtff scene nn the island of Amboina 
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F{fpulation 

The inland of Ainboina is thinly settled and has a total population 
of about 50,000, Ita peoples are made up of mixed dementi, but 
they are receptive of western cmlization, and make good naLtive 
administrators. Their customs, clothes, and dances show evidence 
of centuries old Portuguese influence. Christianity is the predominant 
religion m the south, Mohanunedanism in &e north of the island. 
The people live largely on fruit and vegetables, and on sago imported 
from Ceram- 

Ptyrt ofAmhoina 

The town and port of Amboina (pnpulatioa 17,334 in 1930) is the 
largest and most important commerdal and administrative centre in 
the Moluccas. The bay, at the head of which Amboina stands, is 
about 8 km. (5 miles) wide near its entrance^ but inland it narrows 
to form a sheltered harbour 5 km^ (3 miles) long by 2 km. (i J miles) 
broad. In the inner roadstead there is anchorage for vessels not 
exceeding 747 m. (245 ft.) in length, in a depth of about 457 m. 
(:35 fm.). The port has two wharvea, a concrete one 95-1 m. (312 ft) 
in length, and with a depth of lO' i m. (33 ft.) alongside, and a cooling 
one 83-8 m. (3575 ftn) in length, and with a least depth of 7 m^ (23 ft.) 
at its western end. Near the concrete wharf is a small boat pier with a 
depth of i’5 rn+ (5 ft) at its head. Water, coal and fuel oil can be 
obtained at the port. The town of Amboina is well built with many 
government buOdlngs and business premises. 

Adji^ctnt islands 

Haroefcoe, Saparoeap and Noesalaoet Islands, east of Amboina, 
have an irregular coastline. They provide very good anchorages. The 
village of Saparoea, on the southern shores of the island that hears 
its name, is a port of call for vessels of the K.P.M* 

Ceramlaoet, Gorono and Watoebela Archipelago 

This archipelago lies off the south-eastern extremity of Ceram. 
It forms part of the fold-arc which swings round from Ceram through 
the Tanimbar islands to Timor (Figs. 8 and 9). Ceramlaoet is a 
rocky island covered for the most part with coconut palms and fringed 
by a coral reef. Further to the south-east are the Gorong i$lands^ 
comprising Pandjang, Manawoka, and Gorong. All three are hilly^ 
densely wooded, and fringed by coral reefs. Coconut and sago palms 
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grow abundMitly, and there is also a fishing industry. The chain of 
srnall hilly islands is conlifnied by the WatE>ebela group. The peoples 
of i-hiH arichipchigo are Mohammedans. 

Banda Islands 

The Banda islande lie about 100 km. (6a tnifes) south of Ceramt and 
300 km. (125 miles) south-east of Amboina. They number ten m all, 
and their total area is only z6o sq. km. (100 sq. miles). The islands 
are volcanic in origirij and consist of the ruins of a g^eat caldera 
invaded by tbe sea.. Gocnoeng Api (656 m. —ft.) is the active 
cone of the archipelago (Fig. 12 and Plate 94); the islands of Lontor 
(Gmot Banda), Bandanaira, Pisang, Kapal, and Kkpah are fragments 
of the caldera rim. Dense vegetation clothes Goenoeng Api up to 
200 HL above sea-level^ while its upper slopes are bare; near the 
suminit are two craters from wbidi smoke and fumes rise con- 
tinuoiisly. Earthquake shocks are felt in the islands almost every day^ 
There are no rivers, owing to the high porosity of the volcanic soEtSp 
and the water supply is obtamed fmm wells and tanks. 

The indigenous population of the Banda islands is now^ c3[tLnct 
and the present population of about 6,000 includes a mixture of 
immjgrants from Java, Celebes, and other parts of the East Indies. 
The islands were formerly a prosperous centre of the spice tTade, and 
at the present day there are stiU extensive areas under nutmeg 
(Plate 93). Bandanaira, which has one of the finest harbours in the 
East Indies, is the chief administrative and commercial centre, and a 
regular port of call for vessels of the K.P.M. The port has two stone 
piers for boats and a wharf with depths of from 4^6-7 9 m. (15-26 ft.) 
alongside (Plate 92). 

SOUTHERN MOLUCCAS 

Kai Islands 

The Kai (or Ewab) archipelago represents a broadening of the 
Ceram-Timor fold-arc. The Weber Deep (4,003 fm.) separates 
these islands from the Banda group to the west, and another deep 
trough {2,000 fm.) intervenes bettveen Lhem and the Ame group to 
the cast. The Kai islanda are made up of four separate groups, 
pmcreeding from west to cast; the Koer group, the Tajandoe group, 
Noehoerowa, and Kai Doelah and Noehoeljoet (Great Kei). They are 
mainly composed of coralline Iimestonep AH the islands are relatively 
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low-]yingj fli'ith the exception of Noehoetjoet, which is a long and 
tiarrow islandj with forested moimtains rising to Scxi m, (2,6<x) ft.)* 
The coasts are for the most part fringed by reefs, but there are several 
good anchorages between the reefs and the shore, Elat bay on 
Nochoeq'oet, and Toeal on Noehoerowa, are the principal placet of 
call for eommerctal vessels. 

The islands of the Kai archipelago have a population estimated 
at ovi^ ^jCKJO, over half of whom live on Noehoetjoet. The indigenous 
type is alruost non-eKistentj for there has been considerable inter¬ 
mixture with settlers from Ceram, Celebes, and New Guinea. The 
majority of the inhabitants arc heathen^ though Mohammedanism 
Md Chri^anity are rapi^y gaining ground. A large part of the islands 
is unculti\'ated and fishing plays a more important part than agri¬ 
culture in. the native economy. 


Aroe Islands 

East of the Kai islands, and on the western edge of the Sahoel Shelfj 
betw^n New Guinea and Australia (Fig. 8), is the Aroe group, which 
consists of fri'^e large Islands, Kola, Wokam, Kobroor, Matkodtp and 
Trangan, separated from one another by narrow channels; there are 
over one hundred smaller islands. The whole group is low-lyings and 
formed mainly of coralline limestone. Forests and mangrove swamps 
cover a large part of the surface, though there are grassy plains in 
^e south of Trangan island. Coral reefe lie oil the shores of all the 
isl^ds, and the surrounding Amfoera Sea U shallow (Fig, 4), 

Fhe Aroe islands are thinly peopled^ for the total population U 
only about i j,ooo. The inhabitants, who are of mked Alfoer stock 
are peaceful and respect Dutch authority. Little of the gmund k 
under cultivation, though the soil Is fertile. Pearl fishing is the chief 
occupation. Dobo, on the small island of Wamar, off the w^tem 
shores of Wokam, is the main settlement and a regular port of call 
for conunerclal vessels (Plate 95), 


The Tanimbah Islands 

Thh group, wiuch lies south-west of the Kai arebipdaeo, and 
continues the Ceram-Timor fold-are. consists of sixtv-six islLds of 
which Jamdena ts by far the largest. The islands are fairly low, bnt 

wLr\t f part). Seloe. WWiaroe, 

\\ otapMolM and Fordate, have a large part of their area over too m. 

(330 ft ), and Laibobar naes to 391 m. (1.283 ft ). Coralline limestone 
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ia the predomiimiit roclLt and the islands have thus dearly experienced 
considerable recent uplift (see p. 11 The iakods are forested, and 
there are also some swamps, notably on the westejn shore of | amdena. 
Jamdem has an inregnlar coastline, and its shores, like those of the 
other islands, are fringed by a coral reef. Several good anchoragira are 
available. 

The Tanimbar islands have a population estimated at about 20,000. 
The people are mainly of mixed Alfoer stock, and, until recently^ 
were actively hostile to European influence. Agriculture is little 
developed, though the natives supply all their own needs. Saumlakki, 
and Larat fRitabel) are the main commercial centres, 

SoUTM-WrsTEHN MOLUCCAS 

Two chains of islands, separated by very deep troughs, link the 
Moluecaa with the Lesser Soenda islands. The outer fold arc (see 
p. 14 and Figs. S, 9 and 12) continties from the Tanimbar isLands 
through Babar^ Sermata and the Led islands to Timor. This is a 
non-volcanic chain, folded and fractured; several of the islands rise 
to over 300 m, (r^oao ft.)i artd the eulminating point of Babar is 
755 m. (2,477 inner fold-arc is divisible into tivo parts. 

For some zoo km. (125 miles) south of the Banda islands it is merely 
a submanTie ridge, rising above sea-le^^el only in the dormant volcano 
Manoek, Thcn^ as the arc swings south-w^estw^ards^ several volcanic 
islands appear^ Scroea^ Nila, Teoen and Damar each have recorded 
eruptions (see p. 22); they all rise to more than 600 tru (2^000 ft.). 
The second part of this fold-arc, where it approaches to within less 
than 100 km, (60 miles) of the first arc, is not actively volcanic 
(compare p. 15 and Fig. 12); it comprises Romang, with some smaller 
neighbours^ and the large island of Wetar_ Wetar is about no km- 
(70 miles) long and over 30 km, (zo miles) broad; it is mountainous^ 
with two summits, one each end^ rising to about 1,400 m^ 
(4,600 ft.). In places there is a narrow coastal plain, sometimes 
marshy; otfshore the sea bottom drops quickly to great depths. The 
inhabitants are practically heathens and almost without civilization. 
The only important settlement k Ihvnki un the south coast which k 
visited by a K.P.M. steamer Bcveral times a year. 

These island chains are too little known for any estimate of 
population to he given. The people are for the most part primitive 
and have little contact with the outside world. The chief port k 
Wonrcli, on the island of Kisar (westernmost of the Led islands); 
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this is an old East Tndin Company port^ but it no longer has a regular 
steamer serrice. 


PLANT AND AN 1 M. 4 L LIFE 

The plants and aninmis of the Moluccas have been known to 
Eunopeans for a very long time. The celebrated Dutch oaturahst 
Rumphius (1628-1702) lived for many yearn in Amboina and his 
life works the Herbarium Amboinense^ published in i7+i-SS» the 
first soiendfic account of the plants of the East Indies. 

Like other wet regions in the Netherlands Indies moat of the 
Moluccas are, or were originally^ covered with evergreen rain forest, 
but noWj particularly in the more thickly populated iaLmda such as 
Amboina, much of the virgin forest has been destroyed, its place 
being taken by cultivation and second-growtli. In parts there are 
patches of open ^vanna. Not all the existing forest is mm forest - in 
pbecs there are teak forests* though they are not very extensive, and 
the coasts arc fringed with mangrove swamps w here conditions ane 
suitable. Among the more valuable trees are the sandalwood and the 
dammar (Agaikh alba)^ which is paiticuLirly abundant on Obi and 
yields valuable timber and resin. The most important plant in the 
Moluccas is the sago palm w'hich grows wild in swampy 

places and. is also culmated; except in the Oeliasser^ it everywhere 
provides the staple food of the natives. 

The Moluccas are the original spice tsbnds of the East and the 
part which their products have pUyed in trade and politics is too 
well known to need description here. They arc the native home of 
Myrisiirafragrom., the tree which is the source of nutmeg and mace. 
Though the nutmeg is still extensively grown (especially on Banda) 
and cloves are grown on Amboina and elsewhere^ spic:es today play 
quite a minor part in the economy of the Moluccas. The culti vation 
of coconuts, a less laborious and now a more profitable occupation^ 
has to a great extent replaced spice growing. Agriculture in general is 
not of a high standard in the Moluccas, partly because of the ease 
wTth which sago can be obtained. 

The animal life of the Moluccas is of considerable interest, par¬ 
ticularly the birds and butterflies, which are as varied and brilliant as 
almost anjwhere in the archipelago- Land mammals other than bata 
are few; of the ten or so known only about four are certainly native. 
The maisupLils are represented by a flying opossum and three kinflft 
of cuscus. The civet cat^ a deer and small shrews are found, but have 



THE lllOLtrcCAS 


296 

probably been intrtiduced from elaewherc- There are wild pigs and 
the babinisa^ the curious pig-deer of Celebes is found on Boeroc, 
The Created baboon, which also has its headquarters on CeIcbeSi is 
known from Batjan^ Boeroe and Soela^ Among the birds there are 
many kinds of brighdy coloured parrots and pigeons ; there is one 
species of bird of paradise and brush turkeys are very abundant. 
The cassowary lives on Coram. By the lakes on Tematc two very fine 
species of lisarid are numerous. The Aroe islands have a fauna very 
like that of Guinea, including the kangaroo^ brush turkeys and 
various kinds of birds of paradise. 

BIBLIOGRAPHICAL NOTE 

The Maluccaa are briefly <leBCrib*U in V. van Straflen, ' R^uIcQtB sdcntiEqim du 
^Toyagt aioc Indes Oricjiml^ Ni^flaadaiftes * Mase^ royals iThUtmre naturrih 
Belgique, vsjl. t, pp. £]-ioo (Brussels^ 1933) and in RByrnaOd Kraacdyn hlamh tnid 
oj the /jH£u-f, Smithsonian likBiitUtidlS. War EaftHroinuj Srudies, No. 94 
(WELshlfigtai^ 1943)- 

*llie struttujal TrlBriona of the Bcvwal wknd groiipfr fonmn^ the Moluccas irc 
discusacd in H- A. Rmuwer, TA*? pj tk^ Net^Iandi /ncfi'n {London, 

igaj) and in J. Wi- Gregory^ * The Baoda Arci Ita StrucUire and Geagraphical 
Rel^aiona*, G^Pgrtiph^al Journal^ voL. LUt, pp. 30—31 (Laiidaii, (93.3)- 


Chapter IX 

DUTCH NEW GUINEA 

IfiLToductton: Fhysicfl! Features: Coasts: A^^jaErcni Iskiida: 

FLaot tind Animal Lifer BibliDgmphical Note 

INTRODUCTION 

Dutch New Giiiiie& lies between the equator and 9“ s lat, and between 
and 141^ E long. It includes almost half of the endre inland of 
New Guinea. The area is 412,800 sq. km. (t 60,000 sq. nules) or more 
than ti^dce that of Celebes and three times that of Java. It is nearly 
ipioo km, (680 miles) in length from west to east and ha^ a maximum 
width of about 650 km, (40a miles). The meridian of 141° e long, 
forms the boundary between Dutch New Guinea and iho Bddsh 
mandated territories in the ea$tp except for one short section where 
the boundary foUow^s the course of the Fly river. In the south and 
west the shores of the country are bordered by the Aiafoera (Arafura), 
Banda and Ajoe Seas and in the north by the PaciBc Ocean. 

Among the land areas of the world Dutch New Guinea is one of 
the least known. Large areas still remain unexplored and practically 
the whole territory is undeveloped, except for the extreme western 
coastal districts around Sarong and parts of the northern coast near 
Manokwari and Holkndia. The population is estimated at about 
300,000 or well under one person per square kilometre. Much of the 
country is uninhabited. Merauke, Kaimana, Fakfak, Sorong, Manok- 
wari and Hollandia,. all of which are on the coast, are the only 
important settlements. 


PHYSICAL FEATURES 

Dutch New Guinea is too imperfectly known for any detailed accoimt 
to he ^ven of its relief, geology and structural history. Many parts 
are entirely unknown and only in districts where the presence of oU 
has been suspected, such as the Vogelkopp are there large-scale maps 
available. A generalized view of the physical fe^ttires will be gi^r^i 
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on the basis of five physiographic regions into which the cnnntry 
m^y be divided: 

(i) The sonthem Iowland$, 

(z) The central cordillera, 

(3) The inter-montane trough. 

(4) The northern mountains. 

{5) The northern lom^knds. 

In general terms, Dutch New Guinea oonsists of a broad central 
area terminating in the west in two peninsulas, the Eotnberai and the 
Vogdkop or * Bkd^s Head ^ The most striking physical future is the 
high mountain range or cordillera which runs the entire length of 
New Guinea from the Vogelkop in the north-west to the Owen 
Stanley range in eastern Papua and is continued further cast by the 
islands forming the Louisiade archipelago. In Dutch New Guinea 
the ranges of this cordillera trend east-west in the Tamrau and Arfak 
mountains of the Vc^nlkop, swing uorth^south through the narrow 
hintini isthmus between McCluer gtdf and Gcelvlnk bay and then 
turn east again in the Charles Louis, Nassau and Orange mountains. 
South of the central pan of the cardillera is a vast swampy lowland 
drained by the Fly, Digoeh Eiianden and other rivers; a low plateau 
zone between the mouths of the Djgoel and Fly rivers forms the only 
break in the great expanses of marshy plain. A similar type of marshy 
lowland borders the shores of McClucr gulf in the Vogelkop and 
Bomberai peninsulas. North of the mountaiTi backbone from Geclvink 
bay in Dutch territory to Huon bay in the east there is a low-lying 
zone occupied by the RaufFaer and Idenburg (headstreama of the 
Mamberamo liver) and by the Sepik and Ramu rivers. This Lowland 
zone js m turn bounded on the north by an almost continuous line of 
including the Van Rees, Gauttier, Bewani, Torricelli and 
Finistcmc ranges, titrough gaps in which the rivers of the inter- 
montane plains reach the sea. The northern ooastal plain is narrow 
except n^r the mouths of the Mamberamo and Sepik rivers* 

Relief (Fig. i ia) 

The iQuthem lowlands 

The southern lowlands of New Guinea, which stretch from the 
Vogelkop through ihe Bomberai peninsula to the plains around 
Merauke and Port Moresby* are a slowly Erinking area. Subsidence is 
less active in the central part which the shallow flooded shelf 
of the stable Sohoel or Australian shield, than m the western and 
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eastern parts frcndng great oceanic depths. The eastern part of Dutch 
New Guinea is made tip of the great delta plains of the Digoel and 
Eilanden rivers, and these plains, vnth. that of the Fly river farther 
east, form one of the most extensive areas of marshland in the world* 


Mangroves cover most parts of the plain near to the coast. The rivers 
have their source in the mountain ranges of the centra] cordillera- 
the softness of the rocks over which the rivers flow, the steep longi¬ 
tudinal profile and the exc^dingly high rainfall combine to give a 
heavy run-off. The material carrted from the Hills is deposited at 
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tlie mouths of the rivers so that their deltas are rapidly being built 
out over the subsiding continental shelf which underlies the shallow 
Arafoera Sea. Frcderit Hendrik island, south of the Digoel river, is 
separated from the mainland only by a narrow tortuous channeL 

Although the plains of the Eikndeti, Digoel and Fly rivers have 
in general a uniformly flat surface the levelncss of the relief is broken 
by the low Oriomo plateau which runs for 50a km. (300 miles) 
between the mouth of Digoel river and the Daru district in British 
Guinea. This plateau, foitned mainly of limestone of iVIioccnc 
and Plioc^e age, sddtun reaches more than 50 m. (150 ft.} in 
elevation, it is cov'cretl with open grassland, eucalyptus scrub and 
Pandanus prosncling a marked contrast with the forest vegetatioii in 
the plains to the north, Solution hollows are commonly seen on the 
limestone surface and the fertile soil at the bottom of these depressions 
is frequmtjy utilized by the natives for their gardens. The plateau has 
had an important influence upon the course of the rivers, for it has 
caused the outward diverting of the Digoel and Fly rivers which are 
separated by only 32 i™. (20 mUea) in their middle reaches but by 
nearly 650 km. (400 miles) at their mouths. Structurally, the Oriomo 
plateau is closely related to the Aiue group of islands and to the 
fiomfaciai pemnsula all three forming part of a stable continental 
shelf estending also into northern .Australia (Fig. 8). 

The western part of the southern lowlands has a more varied relief 
than the eastern part, but the same structural divisions are observ'ed. 
The low-, marshy plains around the shores of McCluer gulf, the 
Bomberai isthmus and the Vogelkop are slowly subsiding and are 
closely comparable with the extensive maiahJands of the Eilanden, 
Digoel and Fly rivers. The Fakfak littoral is also a subsiding zone, 
but tlie coastline here is deeply indented, with many rocky headlands 
and sheltered inlets resembling in this respect the Port Moresby 
district in British territory. The coast near Fakfak is backed by a 
limertone plateau some i.ooo m. (3,000 ft.) in elevadon; its stmctilial 
affinities with the Oriomo plateau and the Australian shield have 
already been described. 

The central curdfUera 

The central mountain range of New Guinea extends in a general 
north-west to south-east direction from one end of the island to the 
other. It consists of a number of crescentic arcs, the two main arcs 
which he m the central part of the cordillera curving northwards and 
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with Structural troughs on their north side. 'I’he hrst of these north- 
wntd curving arcs is almuat entirely in Dutch territory and comprisea 
the Nassau (fomiqfiy known as the Snow Mountains) and the 
Orange ranges, many aummite of which Attain a height of over 
4,6oq m. (i5,0M ft.) above sea-level. The snowline in the Nassau 
range is approximately at 4^00 m. (14,500 ft.) and glaciers are formed 
on Idenburg-toppen (4,800 m.—15,750 fj.) and Caretensz-toppen 
(5,000 m. r6,400 ft.). (Plate 97). In the south these ranges present a 
precipitous fece to the lowlands, and the 2ane of foothilis, so promi¬ 
nent farther east, is largely absent; in the north they overlook the 
crcsceutic-shapcJ basin of the Rauffaer, Idenburg'and Sobeiger 
valleys. The second main crescendc arc comprises the Victor 
Ernmanud, Bismarck and Owen Stanley ranges of British New 
Guinea, frontmg in the north the great lowland trough of the Sepik, 
t^u and Markham valleys and in the south the pbins of the Fly 
river and Port Moresby districts. The Sepik, Sobcrgcr and Strickland 
rivers have their source in the high col at the meeting place of these 
two main moun^ arcs. The width of the cordiUcra varies greatly, 
for at this col it is only 56 km. (35 miles) across, while eastwards and 
westwards from here it broadens to over 240 km. (150 miles). 

In the western part of Dutch New Guinea the central cordillem 
hfit turns sharply 10 the north through the .^rfak mountains of the 
VogeUtop and then westwards, terminating in the Tamrau mountains. 
The Arfak nioijntiini3 run in parallel ranges about 3 o km, (50 miles) 
inland, except near Tanaruebo where high spurs abut doady on to 
the stsL Ihey are volcanic in origin and G. Gerrisini, the highest 
sununit (c. 2,700 m.) is said to be active. In the eastern part of these 
mountains there arc two small lakes. Anggi Giji and Anggi Gita 
(Fig. rij), which were most probably formed when the Wajori and 
R^siki valleys, between which they lie, were subjected to intensive 
foldmg or trough feuliing. The Tamrau mountains in the extreme 
north of the Vogdkop have a rugged relief and reach to between 
2,400 and 2,750 m, above sea-level; it is here that much of the oil 
prospectmg m Dutch New Guinea has taken place and in iQr,6 a 
comprehensive aerial survey was made of the region. Complex lime- 
Btoiie ranges are found south of the Tamrau mountains; in rhla region 
is lake Amaroe which lies at an elevation of about 300 m. (r,000 ft.) 
and IS S km. (5 miles) long by 5 km. (3 milia) broad. 

Ihe mountain arcs which form the centra] cordillera have a 
comple-x structure. 1 Jiat they have been raised to their present level 
in geologically recent times is evident from the fact that the summit 
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of Carsteosz-toppfsn i$ cappecj by mariac sediments of Necgene 
{^-liocene and PHooenc) agt, Pai^sioic sandstones and slates cson- 
Btitute the basic rock stnicttire upon which much younger rocks have 
been laid. The folding and subsequent epeirogenic uphft of these 
ranges took place in Tertiary times contemporaneously with the 


Fig, 113, Lak? Aifak 

(drawn £mm i pbocogiHpli). 

Alpine^Himalayan upheaval. In a general way the structura] relation¬ 
ship of the New Guinea cordillera to the lowlands of the south and 
to the Australian shield may be compared with that of the Himalayas 
to the Indo-Gangetic plain and to the Deccan in India. In the 
Nassau range the direction of the thrust is to the north, for the strata 
dip in this direction over long distances. The peaks and ridges in the 
highest parts of the cordillcm have a more or less uniform summit 
level and the present relief may have resulted from the dissection of 
au older erosion surface. In the marginal regions of lower elevation 
much recent erosion on an intensive scale has taken place, leading to 
the formation of nairoAv steep-sided valleys^ such as the upper courses 
of the Otakwa and Mimika rivers. 

Dense and impenetrable rain forest clothes the slopes of the 
mountain ranges up to at least 3^000 m. (10,000 ft.). The forest was 
at one tEme beliei'ed to extend without mteiruption over all die lower 
slopes, but recent exploration in the fiahem valley^ which is drained 
by a tributary of the Idenburg^ has shown that a large area here has 
been cleared by the native population and is now under grass. Aerial 
surveys and further land explomdon will no doubt bring to light 
similar clearances of the forest cover elsewhere (Plate 99). 
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Tite iJ^^&r~m£^ntane trough 

The gteat structuml trough between the mmn cordillera and the 
oorthem ranges runs for several hundreds of cniles from Geelvmk 
bay to tluon bay. It has structuraJ affinities with the central valleys 
of Califoniia and Chile, In bte Tertiary times the region was a 
slowly subsiding marine trough and, tkough raised above se^-lcvel 
by the Pleistocene folding, it is probably still a sinking ^one. The 
VTakte (lake plain) in Dutch New Guinea, and the Sepik^Ramu 
valley m British territory form the main part of the inter^montane 
trough. Both are flat plains under 6o m. (zoo ft.) above sea level. 
The Meer ^^aktc is occupied by the Idenburg and Rauffacr rivers 
which unite to form the IVlanibemmo river* It is a low swampy region 
crescentic in plan and mountain locked ^ the Mamhenjiiiaj which 
drains the plain, cuts a gorge through the Van Rjees range to reach 
the northern coastal plain. Geelvink bay is a drowned region 
continuing the line of the Meer \^akte to the west. 

The valleys of the Soberger and upper Idenburg and of the Gogol 
in British Neiv Guinea are structurally related partly to the central 
inter-montane trough and partly to the northern ranges. The upper 
Idenburg has a level valley floor about loo km. (70 miles) Inng from 
north to south and about 16 km. wide*^ ft is hounded by thp Bewani 
mountains on the north and is separated from the Meer Vbkte by 
a transverse range , 

The northern mmtniains 

The northern rangea of New' Guinea run parallel to and about 
160 km. (lOQ miles) north of the main cordillera from which they arc 
separated by the central intcr-montanc trough. In Dutch territory 
the chief ranges arc the Van Rees, Gauttier, Foya, Kanunor, and 
Bonggu mountains; between the Dutch frontier and the Sepik m^er 
are the Bei^anip Torricelli and Prince Alexander mountauis. The 
height of the mountains 1$ in general between i|CX» m, (3,000 ft.) 
and 1,500 m. {5,000 ft,)^ but in the Karamor range some summits 
reach nearly a,soo m_ (7,000 ft,). The Cyclops and Bougainville 
mountains and the Efar-Sidoas mountains which be dose to the coast, 
are probably structurally rebted to the northern chain. 

Each of the northern ranges has a complex structure* They are 
formed of ancient cty'stalline meks, including dioritea^ andesites 
and gabbro, covered in the main by Tertiary sediments. 'The ranges 
are probably still in process of upbft. 

T 
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The northern lowlands are a region of active elevation in contrast 
to the slowly sinking lowlands along the south coast of the island. 
The rising of the land relative to the sea is reflected in the gradient 
of the river beds which is usually very steep near the mouths, making 
mvigation tipstream diff ietiTt and sometimes impossible even to light 
canoes. Other evidence of recent uplift is the raised coral terraces 
which are sometimes between 6o and go m. above sea-leveh though 
in some parts ihe^i^ are found as high as 450 m. (1,500 ft.). In the 
neighbourhood of HumhKjJdt bay these terraces extend 50 tm. 
(30 miles) inland almost to the foot of the Bewani mountains. \^Tien 
these terraces were formed the Cyclops and Bougainville mountains 
w'ere islands^ Sentani lake on their landward side being the relic of a 
former sea strait. BetiiveeTi the Cyclops and Bougainville mountains 
and the Mamberamo deiia the coastal plain is about 16 km. (lO miles) 
wide w ith a few tabular masses of coral forming prominent features. 

The uplifted northern cuastal region extends rnund the shores of 
GeeivirLk bay to the Vogelkop. The plains are broad ipvhcrc the 
Wapongga river enters the sea, but are only a narrow strip in the 
Bintini isthmus and the Vogelkop. The rivers flow'ing from the Arfak 
mountains have built up dcllas, while raised coral reefs are seen near 
Manokwari, Befor, Warmandi] and other places. 


River System (Fig. 114) 

The main watershed of the island follow's the summit line of the main 
cordillera from which many rivets flow' southwards to the Arafura 
and Ceram Seas and northwards to the Pacific Ocean. Subsidiary 
watersheds are formed by the Oriomo and Bomberai plateaux and by 
the northern mountain ranges. The rivers greatly in length and 
chaiacter- In the broad eastern part of Dutch New' Guinea certain of 
the rivers such as the Mamberamo, Etianden and Digoel are about 
500 km. {300 miles) in lengthy on the other hand, those flowing from 
the northern ranges and from the Bomberai plateau arc shorty some* 
times less than 160 km. (100 miles) from their source to tlie sea. The 
character of the rivers is equally variable. Some, such as the Eiianden 
and Digoel, hove exceedingly steep longitudinal profiles in their 
upper courses and flow as torrents, but on reaching the plains meander 
slowly for long distances and build up large deltaic areas. Other 
rivers, like those w'hich enter Triton and Etna bays, have narrow' 
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moiitha uneocuinbered by the deposition of alluvium^ though many 
have shiftmg aand,-bara which hinder navigation. 

Along the south co^st the chief rivets which rbe in the central 
mdojitain range the Digoeli the Eiiandeiit th^ LrOneiitz aud the 



Fig* 114. New Guippfl: DrainAgc pattern 
Lffised on Alls* van Tropitdi Nfditiiirtdi plate agfi (BHtnviUi^ 
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for n^xly 650 km. (400 miles). The other rivers in this stretch of 
coast can be navigated by light craft for a considerable distance above 
their mouths. Little is imosvn about their upper courses; frequently 
the only evidence of the source of a particular river is provided by 
the t»lour of the water, which is greyish-white when fed by the 
glaciers of the main coridillera, but muddy brown or yellowish brown 
when the source is in the foothiib or in the jungle^ In the high-water 
period many of the rivers, especially the Otakwa and Mihuka« break 
their banks and flood large ar^s of the surruunding country. 

In the Bomberat peninsula and the Vogcltop the rivers are abort 
and of little use for navigation. The most important of the streams 
flowing into McCluer gulf are the Bomberai, the Kasoeri* the Wasiaut 
the Sebjar and the Kamariu. The Ransiki^ which drains lake Anggi 
Gita^H and the Wajojii draining lake Anggi Giji, arc the chief rivei^ in 
the Aifak mo untains of the Vogdkop. 

On the north coast the rivers are all abort* with the important 
exception of the Mamtierajiio which has a basin estimated to cover 
60^000 sq, km. (23^000 sq. miles) and which drains the whole of 
northern New Guiuea from Leonard Darwin^gebergte in the w^t to 
Juliana-top in the ea^t. In the low-lying Mcer Yls^e between the 
central cordillera and the northero ranges it has two mam branches, 
known as the Idenburg and RauHaer rivets. Below the confluence of 
these branches* w^here the Mamberamo cuts a way through the Yau 
Rees mountains^ there are many rapids in its course. The river then 
flows through a marshy deltaic plain and enters the sea at Kaap 
d^UrviUe. Vessels of 3 4 m. (8 ft} draught can ascend the Mam- 
beramo for nearly 160 km. {100 mil^) above its mouth. 


COASTS 

The coasts of Dutch New Guinea are marked by great diversity in 
form and in physical character Large stretches in the south-east are 
low and featureless* backed by a broad coastal plain^ while in the 
Kaimana and Fakfak regions there are rodey capi^ and long sheltered 
inlets with a mountainous hinterland. Reefo are commonly seen off 
the w^estem and uortbem shores* but are generally absent elsewhere. 
In the peninsulas of the Bomberai and Vogelkop there are many 
natural haxboura vrith sheltered anchomges and gpcd holdinff eroimd 
{Fig. tis). 

For purposes of description it is convenient to divide the coastline 
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into SIX sections ^ch of which has certam conunon physical character* 
isdcs. The first s 45 ction extends from the Bensbai^ river on the 
boimdaiy with British territory near Merauke to Tg^ Narifci; the 
second includes the indented shoreline between this cape and Tg, 



Fatagar; thm follows the Iow*lying section of coast in the north of 
the fiomberai peninsula and in the south of the Vogelkop to the Sele 
Btnut at the extreme w^terly tip of New Guinea. TTie northern coast 
of the \ ogelkop from Tg. Sorong to Tg* Saweba is the fourth scctionj 


Ftgi irs. New GulneiE Ccrastn] featiares 
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while the fifth is formed by the coast of Geehmk bay. The ^ixth and 
last coastal section lies between Geelviiik bay and the frontier with 
British territorjv a short distance to the east of Humboldt bay. 

Bensbacii mvER to Tg. Naruci 

Between the mouth of the Benabaoh river, at the southem point of 
the boundary with British New Guinea^ and Tg. Nariki^ a distance of 
over 1,100 km. {700 miles) in a direct line to the north-west, the coast 
IS uniformly flat and largely covered with a dense growth of mangrmTS 
and trees. The mouths of the many rivers and an occasional low sandy 
ridge provide the only break in the mnnntonoiLS appearance of the 
landscape (Plate 96). Few anchorages exist and along a large part of 
this coast it is difficult, often impossible to approach the land from 
the aca, owning to the shallowness of the offshore banks and to the 
inadequacy of the charts available. 

The stretch of coast from the Bensbach river to Frederik Hendrik 
island has the shape of a broad bight or bay into which drain a number 
of small streams. Most of these streams rise m the Oriomo plateau 
(see p. 30a). Mangrove swamps axe found along the banks of the 
Bensbach river, but the aspect changes near Meraukc. where there is 
a sandy beach overgro^vn with coconut trees. An anchorage is avaib 
able near the entrance to the Merauke river in a depth of about 
7'3 m. (4 fm,). This river can be ascended by a vessel drawing ^ x m. 
(lol ft,) for a distance of about 90 km. (60 miles) and by boat for 
240 km. (150 milea). Another ridge of low sand dunes, iising behind 
a broad beach covered with coconut trcca^ is seen between Merauke 
and Tg. Kaja Kaja. A short distance south-east of this cape is the 
small island of Habeeke, off which there is a good anchotage in a 
depth of 5 9 m. (3^ fm.). The rivers Bian and Boelaka which enter 
the sea in this region are, like the Meraukc, navigabk for short 
distances by vessels of light draught, but mud flats at their mouths 
and shoals offahore make the passage ha:5ardous. West of the Bqelaka 
river is the Princess Marianne strait which separates Frederik 
Hendrik island from the mainland; large praus can sail through this 
channel, but it k seldom used by steamers. Frederik Hendrik island, 
an expanse of featureless marshes covered with dense forest is 
160 km, (100 miles) long from north-east tp south-west and 80 km, 
(5a miles) across at its greatest t^idtli. Kaap Valsch forms the south¬ 
western e.vtremity of the island, off which there is very shallow water 
for many miles out to sea and vessels face the danger of running 
aground before sighting land. 


} 
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The coastline between Frederik Hendrik island and Tg. Nariki is 
even more monotonpus in appearance than the preceding section for, 
though the rivers are longer and have broader mouths, sandy beaches, 
a feature of the Merauke district, are almost absent. Dense forests and 
mangrove swamps fringe the shore and extend inland almost to the 
foot of the high central mountain range, TTie seaward approach to the 
coast is a difficult undertaking and is in placas wholly impracticabte. 
The most southerly of the large rivets entering the sea in this region 
is the Digoel which has a mouth about lo km. wide and may be 
ascended for some distance upstream by vessels of 3*7 m, (rz ft.) 
draught. Farther north, there are the three mouths of the Odammoen 
river and the two mouths of the Filanden river. The latter has deep 
water in the lower part of its course and, with a fr vourahlc tide, is 
navigable for about f6o km. f 100 miles) upstream by vessels drawing 
3'7 m. {12 ft.). The tributaries, Vriendschaps and Wildeman, are 
navigable by vessels of this draught. Beyond the mouth of the 
Eilanden river the shoreline curves sharply to the north-west and the 
coastal plain narrows perceptibly. Although the snow-capped Nassau 
range is less than 160 km. (100 miles) from the coast it is frequently 
obscured by doud, A large mimber of streams, such as the Lorente, 
Bloemen, Olakwa, Newerip and Mimika flow into the sea from this 
range, but none is comparable in length to the Eilanden or the 
Digud. A steamer, with 3 6 m. (n^ ft,) draught can ascend the 
Lorenta river to just below its confluence with the Dumas, a left bank 
tributary. Lighter craft may proceed farther upstream as far as about 
lat. 4“ 40' s, from which point the Lorentz expedition of 1909 
climbed to the summit of Wiihelmina-top. The other rivers are 
shorter and less suitable for navigation, though are connected by 
tortuous waterways, by which a boat drawing about i 5 m, {5 ft.) and 
with a len^ of 24-4 m. (So ft,) can sdl between the Otakw-a and the 
Eilanden rivera, a distance of about 270 miles. West of the mouth of 
the Newerip river is the island of Poelau Naurio off which there is an 
anchorage in a depth of q*! m. (3 fm,). Other anchorages are available 
in a depth of 11 m. {6 fm.) at the entrance to the Mimika river and in 
II to 15 m. (6 to 8 fm.) between the Oeta and Bokemau rivera. Near 
the steep headland of Tg. Naraaripi the coastal p lain less than 
30 km. (zo miles) wide and at Tg. Nariki a little farther to the 
north-west a high spur of the Charles Louis mountains abuts on to 
the coast. 

Tg. NAHim TO Tc. Fatagaa 

The coastline in this section is deeply indented and hai-Vj^ by 
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densely weeded Mlly country, whJj the exception of the stretch along 
the flouthem shores of the Bomberai peninsula from Kamrau hay to 
Tg, Oesau, Many sheltered bays and inlets pro^'ide a number of 
secure anchorages. 

For about 160 km, (100 mDes) north-west of Tg. Nariki deep-yi'ater 
bays and high rocky headlands are a feature of the coast. Lakahia 
bay, known as Etna baypin. its inner reaches, is 15 km, {8} miles) wide 
at the entrance and extends inland for many miles. Anchorage with 
good holding ground may be obtained anyivhere in tbtg bay. Farther 
along the coast arc the bays of Kajoe Merah, Triton, Bitsjaroe, 
Kaimana and Kaimau, all of which provide anchorages. Kajoe 
Mcrah islandp which lies at the entrance to the bay of the same namei 
rises to over 550 m. (r,Soo ft.); its ahure^ are fringed by a reef. Other 
large islands o^hore are Aidoena and Namtotte, both of which are 
high and mountainous. Kaminu bay, continued northwards as 
Argoeni bay, is the only inlet in this region not entirely surrounded 
by mountains; in the north and west it h bounded by the low marshy 
plains of the Bomberai peninsula. 

The shores of the Bomberai peninsula turn sharply to the south¬ 
west from the mouth of Kammu bay and continue in this direction 
as far as Tg. Oesau. In general character they resemble the shores of 
Bouth-eastem New Guinea, for the landscape is monotonously flat 
and covered with mangrove swamps and dense forests^ Vessels may 
anchor in the stretch of water bet^veen Kamnau bay and the Karoefa 
river* as well as in tbe Nautilus strait which separates Poelau Adi 
from the mainland at Tg, Oesau. 

Mountains again fringe the shore in the section of coast from 
Tg, Oesau to Tg. Fatagar* Near Kaap van den Br^ch, where the coast 
turns northwards, there are high and rocky diffa which continue with 
st^cely a break to the prominent cape of Tg, Tongerai. Forested 
hills rise inland from this cape to a height of over goo m, (3,000 ft.) 
and overlook the southern shores of the large Sebakor bay. Reefs lie 
close offehore around the bay and around the group of islands at its 
entrance. An anchorage is available in 49-4 to 69-5 m, (27 to 38 fm.) 
off the Bouth-eaatera shores of Karas, the largest of these islands. 
North-west of Sebakor bay, in the rocky stretch of coast to Tg. 
Fatagar, offshore reefs continue to be a prominent feature” their 
position is usuaUy clearly marked by discolouration of the 'water. 
FatM, the chief settlement of this part of New' Guinea, has a pier for 
small craft; larger vessels can anchor off the coastal reef in a depth of 
45 7 m. (25 ftn.). fPlate 98)* ITie Qnm peninsula, on which Fakfak 
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r-ak rak, i^n thi: «cnithi:rn iidv uf the Chiki ptnintsula, ia the cJiLef Benleim-ni Itml Iriidin^ 
k;cnlre t*f wesEcm Xew Guinea. 



I'liiTv tof- AeriaJ vi^:y of Bertk'fitKntE iind cultivated land in the Bahvi-ii valley oi' Dutch 
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The Ua]jem valley, >!vluch is drained by a tribirtoiv'^ of thv IdtfibiirK river, lies to the north 
idihro mitin ebjin oJ the Cftitral £:nrdil1erti.r Until the dificovery of thiis '^IlHey d few i-cjirs 
the whole nf rhi' mountainous reition was thLiUj^hl lo be densely fiiresttrd and almufit 
Ufiinhaiiilcd- In the hatiem vaJl^y^ the ground has hten cleared Mnd a CDUsideriihle naiive 
popubtin)!! carrivs an a primitive form of astriculcure. 
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A ffftod cmmpk of FTulli^y-rroQjion of Jixnat (volcanic m^h}, undK-^cked bv a ftjvcr 

yf ve^tatiDii. ftec a(&t> Plaii; S. 
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lies, has a m^ed coastline; Tg. Kokiaaf, Tg. Tegin and Tg, Fatagar 
are all conspicuous headlands fringed by reefs. 'ITie Pisang islands, 
which rise steeply from the sea a short distance off Tg. Fatagar, 
provide sheltered anchorages at all times of the year. 


Tg. Fatagar to Tg. Sorong 

This stretch of coast, which comprises m ainl y the northern shores 
of the Bomberai peninsula and the southern shores of the Vogelkop, 
resembles in many respects that part of the coast of New Guinea 
south-east of Tg. Nariki. Apart from the short section £rom Tg, 
Fatagar to Sekar bay, there is the Same monotonously low relief and 
the same dense covering of mangrot'es and of tropical forest. The 
area of marshland is, however, much smaller and none of the rivers 
is as long as the Eilanden or the Digoel. Few good anchorages are 
avaibble. 

From Tg. Fatagar to the sheltered bays of Patipi and Sekar. the 
soutlicm shores of McCTuer gulf are high and thickly wooded, but 
the aspect changes east of the Bomberai river. Here, the coast Is low 
and overgrown with mangroves and for over 50 miles the only 
conspicuous feature is the headland of Tg. Tanah Memh, This head¬ 
land marhs the entrance to the Bintioi gulf which is the inner section 
of the broader MeCtuer gulf and into w^ich flow several short 
streams from the range of hills at its head. These hills, rising to about 
750 m. (2,500 ft,) above sea-level, form the backbone of the Bintini 
isthmus, a narrow neck of land joining the Vogelkop to the rest of 
New Guinea. The northern shores of the Bintini and McCIuer gulfs 
are low and marshy; certain of the riyera, such as the Wasian, 
Kamarin, Kemoedan and Sebjar, can be entered, though they hav^ 
bars at their mouths and the approach from the sea is difficult, 
Tg. Sabra, marking the northern entrance to McCIuer gulf, has a 
sandy beach with a grove of casuarina trees growing on it, It is the 
only break for many miles in the vast expanse of low marshland. 

Betw'ocn Tg. babra, where the coast of the Vogelkop turns to the 
north-west, and Tg. Sorong many short rivers enter the sea, but none 
is easily navigable and shifting sandbanks make approach to the shore 
hazardous. Offshore reels, which are so common a feature of the coast 
near Fakfak, again appear in the Sde strait, the narrow stretch of 
water separating the low-lying forest-covered Salawati island from the 
mainland. The southern entrance to this strait is marked by Tg. Sale, 
a rocky bluff about 30 ft. high, near which there is an anchorage in 
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depths of 11-16*5 i ^~9 frn.). Another anchorage is available off 

Tg. Sorong in 201-25 6 m. (11-14 fm.). About 50 km. (30 miles) 
ofFahore is the large Island of Waigeo (see p, 318). 

Tg. Sofon’g to Tg. Sawt^a 

Almost the whole of the northern coast of the Vogelkop between 
Tg. SoTong and Tg. Saweba is stttp and backed by high mountains 
with the deep waters of the Pacific Ocean offshore. ITiere are few 
large indentations and the coast is in general much espcsed to the 
influence of the monsfH)ii$, 

In the stretch of coast from Tg. Sorong to tiie Ksap de Goede 
Hoop (Cape of Good Hope) a distance of 130 km. {So mi]e$)k teefs 
border the shores for long distanceSp but within the reefs a number of 
good anchorages are available. Dore Hoem bay provides a shehered 
anchorage in a depth of about 27 m. (15 fm.); farther to the north¬ 
west there are other anchorages off the ’^nllage of Mega and near 
the low-lying Mioa Soe islands. East of these islands the Kaap dc 
Goede Hoopp the northernmost point of New Guinea, rises gently 
from the sea with the ranges of the Tanirau mountains inland. 

Eastwards from the Kaap de Goede Hoop the Taturau mountain.^ 
continue to provide prominent landmarks; spurs from them reach the 
sea in a number of headlands. Vessels can find anchorages at several 
places along this coast, though all suffer from exposure. Near Tg. 
Boropan the coastal plain broadens and the rivets flowing across it 
have their sources in the Arfak mountains. The coast is again high 
and steep east of Tg. Boropan all the way to Tg. Savveba, the norfficm 
entrance to the large Geelvmk bay, 

G EEL VINK Bay 

The broad and deep GecU*ink bay lies between Tg* Saweba in the 
west and Tg. Ek>mbo in the east. It is fronted by the large island 
groups of Japen and Schouten (see p. 318) which protect it from 
the heavy sea$ of the Pacific Ocean. The western shores are flanked 
by densely wooded mountains, w hile the eastern shores are generally 
low and marshy. The w ater of the bay is discoloured for some distance 
offshore by river sediment. 

About 20 miles south-east of Tg. Saweba is Tg, Memori in the 
shelter of which lies the important aetdemem of Manokw^ari (Fig. 
116). This small town has a pier with a depth of to m. (5^ fm.) 
alongside. Sheltered anchorages in depths of about 11 m. {6 fm.) are 
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found offshore- Between Manokwari and Tg. Oranabarij over So km, 
(50 iTuIcfl) to the soiJth;p the coast is bordered by the Arfak mountams* 
which rise to heights of s.Soo m. (9,000 ft,) a short distance from the 
sea. Other mountiim ranges run near to the coasts of the Bintini 
isthmus. Offshore in this part of the bay there are a number of rtwiy 
iaiands fringed by shoals and reefs, Roemberpon and Mioa Waar arc 
the largest of these islands; mangroves app^^3^ in certain places along 
their shores. The irrcgLikrly-ahaped kland of Rodn lies off the 



Fin. E ^Iftfiok^ari lurbaiir (drawn tro^ a pbotn^nEph} 

northern extremity of a narrow mountainous peninsula enclosing the 
deep inlet known as Wanda men bay. This bay provides sheltered 
and secure anchorages in depths of from 55-61 m. (30-33 fm.). 
In tlie remaining stretch of coast to the head of Geelvink bay the 
shoTeline is Irreguiar with several amall inlets and t^vo conspicuous 
headlands, Tg, Manggotar and Tg. Maniboeroe. A chain of islands, 
reefs and bants runs parallel to the shore about 20 km. (12 miles) 
out to sea. 

At the hc^d of Gcelvint hay, where the coast turns to the north- 
cast, the shores are lofW-lying and continue so as far as Noesi island 
and the Haarlem island group. Several reefs lie offshore near these 
islands and also near the Moor island group, opposite which the 
coast is again low and cut by the mouths of the Siriwo, Warenai and 
Wapongga rivers. The Wapongga, the largest of the three, has a width 
of about I km, mile) in its lower rcadxes- there Is a depth of 
2 m. (i fm.) over the bar at its mouth and within the bar depths 
increase to tS or 20 ni. (10 or ir fm.). All three rivers deposit 
considerable bodies of sediment into the sea. Anchorages axe avoiiable 
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off their mouths in depths of 30 to 40 m. (16 to zz £cel) and other 
anchomges art found in 4Ch-5o m- (22-27 ^n-) GH^lvinks Oosthoet 
(East Point) fmther to the noith-eaat. All these anchorages arc 
insecure during the period of the north-west monsoon. For about 
So km. {50 miles) north-eaat of Geelvinke Oosthoek to Tg, Dombo 
the coast b low^-lying and overgrown with mangroves wMch are 
submerged at high-xvat^^ Tg. Dombo ^ opposite the large island of 
Japen, forms the north-eaatem point of entry to Geelvink bay. 


GrzLxTKK Bat to Hoek Germanta 

The northern Coast of Dutch New Guinea from Gcelxink bay to 
the boundary with British territory m low and monotonous, with the 
exception of the stretch eastwards from Tg, Ixnmdara^ where the 
Cyclops and Bougainville ranges fall sharply to the sea. A number of 
small streams rising in the nonliem cuasta] nmges^ and one large one, 
the Mamberamo, which has its source in the central cordillera, enter 
the sea along thb section of coast. There arc several anchorages* but 
few arc protected from the monsoans. 

The triangular shaped delta of the Mambeiamo river, with Kaap 
d'XJrx ille at its northern tip, b the main feature of the coast im¬ 
mediately east of Geelvink bay. Vesscb with a draught of 2-4 m, 
(8 ft.) can sail across the bar at the mouth of the Mamberamo to the 
limits of its delta over 80 kim (50 milc^) upstream. Between Kaap 
d'Urville, where the coast turns to the south, and Tg, Kamdara, the 
shores are low and consist of broad sandy beaches. Reefs and heavy 
surf make approach from the sea difficult. The Koemamba, Wakde 
and Fodena bland groups lie ofbhore; the Wakde group proxidea 
good anchorages in depths of about 13 m. (7 fin,). Behind the coastal 
plain in thb region rise low tabular hills with the Van Rees and 
Gauttier mountains farther inland 

Between Tg, Kamdam and the boundary the coastline is for the 
most part irregular with high and steep shores backed by forested 
mountains. There are many rocky capes sheltering bays with sandy 
beaches at their heads* though as in the pmvioua section of Coast* 
reefe and surf arc a danger to shipping. Humboldt bay which lies 
between Tg. Djar (Banpland point) and Tg. Soeadja b the only bay 
frequently used by large vessels; off the small town of HoUandia 
along its north-western shores there b an anchorage in depths of 
40-43 m. (2Z-Z4 ftn.). For a short distance east of Humboldt bay the 
coast is low, but near the boundary it b high* rocky and wooded; the 
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llotk Germanic is a spur of the Bougamville range which rises inland 
to over 6 iq m. (SpOOO ft.) above sea-level. 

. 4 DJACENT ISL, 4 NDS 

A short distance off the coasts of Dutch New Guinea and separated 
from the mainbnd by relatively shdiow waters are a n iimh er of islands 
which vary greatly in siKe and relieh Certain'of these islands^ such as 
the low-lying Atcnc group^ form part of the Moluccas and arc des¬ 
cribed in chap. vni. In the folluwing account the islands described 
arc the group Mrhich lie off the western shores of the Vogelkop^ 
including Mtsool, Salawatii Batanta and Waigeo; and the group at 
the entrance to Geelvink bay^ including the Schouten islands and 
Japen, Mios Noem and Noemfor to the south. 

hla?ids off the Esestem shores of the Vogelhop 

Misodlj which lies south-west of the southern entrance to Sele 
strait and about 80 km. (50 miles) north of Ceram, is So km. long and 
32 km. across. It is almost entirely surrounded by innumerable islets. 
The north of the island is flat, but in the south a range of hills 
reaching to about 460 m. (1,500 ft.) above sea-level, is a prominent 
feature. The coasts are generally rocky, except east of LelLntah, on the 
south-east where the shores are low and overgrown with mangroves. 
On the cast coast there is a deep indentation ^own as Tamoelol bay^ 
to the south of which is the narrow^ rugged Kaunutklolo peninsulk 
The chief settlements on Misool are Lelintah and Waigama; off the 
latter village vessels can anchor in a depth of 183 m. (to fm.). 

Sal£at}aii island forms the western bordca: of Sele strait and is for 
the most part low-lying, though in the north limestone hills rise to 
about 300 m. (i^ooo ft.). Almost the whole Island is covered with 
impenetrable jungle. The coasts are low and sw^ampy. Sailolof, off 
which there is an anchorage in 11 m. (6 fm.), is the principal village. 

is a mountainous island to the south of Dampier strait and 
separa^d from Sabwad by Sagevvln strait. It is 64 km. (40 miles) 
long with a width of 6 to 13 km. (4 to S miles)+ The mountains rise to 
over 1,100 m, (3,5* ft,) and are densely forcstL-d. The north and east 
coasts are irregular in outline with high mountain spurs enclosing 
deep-water ba}*3 and there are several good anchomges; in Marchesa 
bay safe anchorage is available in 37-4S m. (20-26 Em.). A reeft 
over which there is a least depth of 4^6 m. fm.) lies a short distance 
off the eastern extremity of Batanta. 
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Waig^o^ on the northern side uf Dampier ia a large ialand 

about 137 km. (85 miJe^) long with a greatest width of 45 km. (28 
miles). It has rugged forested hills reaching about i|ioo m. (3*5*0 ft.) 
in height^ in the north are cr^-stalline rocks and in the south coraUine 
limestone. Buffelhoom-bei^ in the north is formed of volcanic mcksj 
and igneous rocks are also seen in Fofak bay. The coastline is irregularp 
Majalibit bay on the soqth extending inland to within 3 km. (2 miJes) 
of the north coast, thus nearly dividing the island into two. Coral reefs 
fringe the bay. Tapokreng, west of the entrance to this bay* is the 
main settlement and there is an anchorage near here in a depth of 
about 29 m. (16 fin.). Fofak bay on the north coast provides another 
good anchorage. 

Islands at ike entrance ia G^ehink bay 

The Schoulen Islamh arc the outermost of the group of islands 
that shelter Geelvmk bay. *^rhey cuosiat of two main islandsp Soepiori 
and Biakp and a multiitide of smaller islands. The interior of Soepiori 
is hilly and is composed mainly of young Tertiary rocks. The coast 
is steep except ui Korido bay, a long narrow inlet in the south and the 
only inhabited part of the island. Anchorage may be obtained in this 
bay in a depth of 54-9 m, (30 frn.)* The larger island of Biak is 
separated from Soepiori by the very narrow Sorendidori strait. The 
north-western part resembles Soepiori, but the south-east is an 
extensive tableland of raised coral with small patched of young 
Tertiary rocks as well as of gabbro and serpentine. The southern 
coastal districts are wtU populated and Bc^nek, w^hich lies in this part 
of the island I is th e main trading centre for the whole bland group. 
To the suuth-ca^t of Biak are a number of small raised coral bbnds 
known as the Padeaido archipelago, 

Japen, 145 km. (90 miles) long from east to west and from 
16-24 I™- miles) wide, b the largest of the southern chain of 

islands that mark the entrance to Geelvink bay, A range of mountains* 
attaining about 1,200 m. (4^000 ft.) in height, runs almost the entire 
length of the island; it consists mainly of elevated coralline limestone. 
There are three mountain complexes and these give Japen the 
appearance of being three blands w^hen seen from some distance out 
to sea. Owning to the porous nature of the limestone no streams are 
found above a level of izo m. (400 ft.). The south coast b much 
indented, has many wooded bicts and reefs offshore and affords 
good anchorages; the two chief settlements. Seroei and Ansoes, are 
on thiB aide of the Island. 
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Mios Noem and Noemfor are iwo small and linimpartant i^landa tu 
the north-’west of Japen. Both have reefs and shoaLi clo^e offshore. 
Mica Noem is uninhabited, 

PLANT AND .ANEVIAL LIFE 

There are few countrits in the world with a richer or more interesting 
plant and animal life tlian New Guinea. Since so much of the tountr^'^ 
is entirely unexplored, it Is not surprising that the fauna and flota are 
as yet very incompletely known. 

In general it can t>e said that the pLants and at iimnlw arip a mixture 
of Asiatic and Australasian types. The plants, for instancep though 
predominantly the same or nearly related to those of Java, Borneo and 
the Maky peninsula, indude many, particularly in tlie savannas of 
the dry belts and on the mountains, which are identical with or 
similar to those of Australia. New Guinea has thus been peopled with 
plants and animals migrating both from the east and the west; in 
addidon it has many peculiar forms and these give a very marked 
character of their ot™ to its fauna and flora, and to that of the 
immediately adjoining islands. 

New Guinea is a land of ’Virgin forests and by far the greater part 
of the lowlands, particukrly in Dutch New' Guinea, is covered by 
evergreen rain forests. The trees w-hich, as in most rain forests, are a 
mixture of spedes with no single one predominant, have straight 
slender trunks and reach a height of 45-60 m. (150-200 ft.). Many 
of them produce valuable hardwood timbers, but the mixture of 
species is so great and the difficulties of timber extraction so formid¬ 
able that large-smle exploitation has not yet been attempted. Besides 
trees tlic lowland rain forests contain a wealth of palms, lianes, 
orchids and ferns. Much of the low country is sw^ampy and here the 
tall ram forest gives place to low-grow'ing s^vamp for^ts and vast 
expanses covered with sago palms, screw pines (Pondfinuj) and reeds. 
In sheltered bays and estuaries, particularly on the south coast, there 
are hundreds of sejuare miles of noangroves and nipah palms. 

In the mountains the cliaructer of the forest soon begins to change. 
Conifers, particularly, species of Aratifaria (the genus to which the 
monkey puzzle and the Norfolk Island pine belong) are abundant 
in many of the higher mountains, first appearing at about i+ooc m. 
(3,000 ft,). Between 1,500 and 2,500 m. (5,000 and S,ooo It.) the tall 
forest changes into one of dwarf gnarled trees smothered in a thick 
blanket of uiebs; this "mist* or * mossy ^ forest, which is Bimilar to 
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that found on mountains elsewhere in the archipelagO;, coincides with 
a ^one of almost itninterrupted mist and drizzling rain. Higher still 
the climate becomes drier and more sunny and the forest again 
becomes taller. Eventually, at about 3,700 m. (12,000 ft.) there are 
no more trees and one emerges on to open grasslands and stony 
mountain slopes. The mountain tops between the upper limit of the 
trees and the perpetual snow are the home of brightly coloured 
rhododendrons, gentians and other plants related to those of the 
Himalayas and European Alps. 

Some parts of New Guinea, lying in the rain-shadow of the 
mountainSp have a dry dumte and here instead of rain forest there 
are other types of vegetation, grassland and savanna forests, in these 
dry bdts are found plants such as gum {Eucafyptus)^ casuarina and 
sandalwood trees which also grow in the similar climate of northern 
Austialja and the Lesser Soenda klands. 

Animal life in New Guinea, though not as rich as the plant life, b 
of Very great interest. There are no monkeys and no large animals 
such as the tiger and rhinoceros; most of the miiinnials are like those 
of Australia, Thus besides a kind of wild pig and v-arious kinds of bat, 
nearly alt the mammals belong to the group of pouched aniroals or 
marsupials ^ to this group belong the kangaroos, the ivalbby and the 
opossums. New Guinea also shares with Australia tlie spiny ant-eater 
{Echidna)^ which besides the duck-billed platypus of Queensland^ is 
the only surviving repiraentative of the Monotremes, the most 
primitive of living mammals. Birds of paradise^ the most gorgeous of 
all known birds, have their headquarters in New Guinea and the 
adjacent islands (Aroe, Waigeo, etc.); some species extend further 
w^est into the Aloluccas and some into northern Australia. As far 
back as the sixteenth century the skins of birds of paradise have been 
an article of commerce and the numbers of some of the choicer kinds 
have been much reduced in consequence. As wdJ ag numerous 
peculiar birds not found elsewhere, New Guinea has many which also 
occur in Australia^ such as cassowaries and the brush-turkeys or 
moujid-buildeis. 

Though New' Guinea is so largely covered with tirgin forests, 
much the same now as they have been since an unknown period in 
the geological past, it would be a mistake to tMnk the native popula¬ 
tion, sparse though it is, has made no hnpriession on the luxuriance 
of nature. CHer large areas the forest has been replaced by grassland 
□wing to human activities. The forest b cleared in the first place to 
make room for cultivation, but the most potent factor in destroying 
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It has been firu. Tile naaves are ardent himtsmen and ^-hen pureuing 
the tuld pig the walkby or the kangaroo, they light fires to drive 
their game, Cons^tly rwurring hunting firca are largely responsible 

pttiventing the re-bvasion of 
trees. It is now believed that the large extent of grassland on the New 
Gumea mountains above 3.000 m. (10,000 ft.) k due. not to the 
inability of trees to at that height, but to the destruerion of the 
Ws by hunting fire^. The real dfmatie tiee limit is thus rnueh 

(if™ Sr '' 

Apart from a certain number of coconut plantations near the cnast. 
^re is little agnculture on modem lines in Dutch New Guinea 

cultivation, i^ng dearmgs m the forest and after a short S 
abandoning them. .More forest is then cut duwD and so the area of 
^rgm forest constantly diminkhes. The native craps include yams 

treS su^ cane, tobacco and many kinds of fruit 

trees. The ^ palm, which grows wdld over Luge areas of swamov 
country, js the mam source of food of many of the native Uibes. 
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futniductun: I^^ure and Win<b: Tempeiatun;; Belotiva Hunudjt}'; 

Vicibnity; Fnocjpltatioa; Bibliographical Noh: 

Introduction 

The Netherlands Indies extend from 6° n kt. to ii“ a lat. Thus, tf 
five degrc^ on dther aide of the equator are taten as mcludlu; the 
equatorial 2one , by far the greater part of the archipelago Ues within 
It- Here a t>Tiical equatorial climate can be expected and, moreover, 
none of the islands presents a mass of land large enough to modify 
to any grm estent the diimtc found along the equator in the great 
ooe^, the cl^ctenstlcs of which are constant high temperature 

™ the year, high humidity, and high 

rmnfall. the limits of 5“ N and 5“ s lat. there is little evidence 

01 a wet and dry season, but some evidence of 3 *wet' and 'wetter' 
B^on with diy spells rarely lasting mote than a fortnight. Beyond 
5 N 5^ s seasonal changes begin to be apparent, and In Java the 

month of Augw: marks the culmination of a season distinctly drier 
than the rest of the year. 

Near the equator the climate is monotonous and near sea-lei’el too 
warm to be pleasan^ though the nights inland are generally cool 
enough to make a hght blanket acceptable; but above 2,000 ft. the 
heat IS tempered and the climate k delightful. Most of the work of 
the co^try has to be done in the lowlands, and the conditions are 

such ^t Europeans find a holiday in a cooler climate necessary 
ev'icry t€w years. ^ 

^ thoroughly, A long drizzle such as is so 
, f. -ngland, is rare. The rainf^ is usually of short duration 

^ 

g c amual ramfall is far heavier than in the p lain* of 
' ng , 90 inches a year being nothing excesshre, it falls in such a 
short space of time that there is abundant health-giving sunshine 
Md a wdcQme f^om from those dull leaden skies so familiar in 
Bntain. Severe thunderstorms are a frequent accompaniment of the 
rain and m^e tb^derstorms in temperate dimates seem mild. 

At the hill suttons of Java, a chain of which are available along 


CLIMATF 


3M 


the bactbonc of mountains wliich rum throughaut the length of 
the bland, the climate is as near perfection as Can be. Morning and 
evening twdlight arc short in the tropical lowlands, though much 



Fig. 117. Lociiiiftn of nwitjMiralogic^ ftaiJans 
'fhe majority of tHe ataMM for whldi data are giv^ io the teat mnd mMci are ahcwri 
Based 00 tmt Tro/kttefi Ntdrilandf pUtc 2 CBatavia, 193S)- 


longer in the mountains, but there is ample time to enjoy rich colouia 
on the clouds and the brilliant afterglow thnt sometimes follows 
sunsets 

Pressure and Winds 

The Netherlands Indies lie between the two monsoon centra of 
Asia and Australia^ from December to March the air flows from Asia 
to Australia, and from May to September in almost exactly the 
opposite direction. During the change-over from one direction to 
the other, in ApriJ and early May and again in October and early 
November, the winds are light and variable and their direction is 
such that they closely approximate to the normal system of north-east 
and south-east Trades. In January and February, while the north to 
south air flow is at its height, the mean pressure and winds are as 
shown in Fig. 118, The pressure gradient is 4 mb. in the 1^500 miles 
between Malaya and Timor and wmds are fairly steady and fresh, 
ITic direction is northerly, or north-easterlvt to the north of the 
equator, and westerly, or north-westerly, to the south of the equator. 
As the wind direction in Java is westerly^ the season is rEferred to 
there as the west monsoon and the name h frequently applied else- 
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where in the archipelago, even north of the equator where the wind 
has no westerly component. 

In July and August, when the south to north flow h well establi¬ 
shed, the mean pressure and winds arc a$ shown in Fig* tao. The 



Fiff. n8. PfWaiiJF, vnndt and r^in, Januaiy 
Sofuree: A, Amtin MilJcr, dwtatoiosy, p. 83, Eg-37 (LmhIdd, 1731)* 



At r , Prewujt, winds and rain. April 

Source: A. Au^tn, MiEJer, p, 


pressure difference is now 4 mb- in the opposite direction, and winds 
are southeasterly to the south of the equator, and southerly, or south¬ 
westerly to the north of the equator* This is the season of the so-called 
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tIlon 30 oa^, though the wind b nowhere due ea$t. At the change¬ 
over season, the pressure gradient is very light and uinda are feeble 
and variable (Figs. 119 and tii)* The low pressure trough, towards 
which winds are directed when allowance has been made for deflection 


Figf. xse. winds md rain. July 

A- Auatin MilLsr, CUmatoIosy^ p. 83, fig, ay (London, 1931 )- 


Fig. iKi. Ptemubt, winds and ram. November 
SoiLTct: A. Auadn Miller^ p. Sj, Eig. ay {Londam, ^93^)- 


by the rotation of the earth, leaves Asia at the end of September and 
reaches AuBtralia in early Dceember^ moving southw-^ards across the 
islands through October and November, Thus the light convergent 
w'inds and associated ^doldrum^ weather pass slowly sDuthwards 
during these months, the change-over being established earlier in 
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the northem During Apri] and May it travels northwards 

again^ the northward air-flow extending slowly to the north until by 
June it IS established everywhere. The mean wind velocities in 
ejeposed stations (hghthous^J at the height of the monsoona are from 
20 to 26 ft per second (=lbrce 4, Beaufort scale). The velodty and 
direction are maintaLncd fairly constant over the open sea, but such 
is the complicated mingling of island and sea that both force and 
direction aire considerably modified on land by land and sea breezes, 
mountain and valley winds and other effectSp which are, in general^ 
more powerful than the monsoons themselves^ as can be seen from 
the tables of wind direction and wind force (see pp. 346-S). Wliere 
the monsoons are weak, as on the wst and north-east coasts of 
Sumatra, land and sea breezes dominate the w'hole systeitu 

ZflTJfif and jM breezes, rnouutmn and valley t^tftds^ and other local effects 

Near the coast, land and sea breezes have a strong influence. The 
land wind usually sets in before midnight* near mountainous coasts 
soon after sunset, and lasts until about 9 a jn. The sea breeze generally 
in between to a.m. and noon. The land wind is only feebly felt 
in the plams, much of its force being lost by fiiction with the ground* 
In the mountains it is stronger* especially in valleys where its force 
is concentmted because the katabatic flow of cold heavy air keeps to 
law levels. The sea breeze effect k felt to a height of about 3,000 ft,, 
that of the return current to a height of about to,000 ft. Up-valley 
winds, which can be seen to carry the cumulus cloud to higher levels 
as the day warms up, set in rather earlier than land and sea breezes, 
usually about 9a,ra.; the down valley winds much earlier, about 
6 p.m. dining the east monsoon and as early as 3-4 p.m. during the 
west monswn owing to the influence of the showers that originate 
on mountain slopes. Winds of a Fahn type occur on the lee side 
of mountains; the Fchn winds are hot and dry* and must not 
be confused with dowm-vaJley winds which are formed by cooling 
and are therefore, relatively cold. The most important ^ Foehn * winds 
are (i) the Bohorok of DcIi (Sumatra) occurring from May to 
September; (s) the Fadang Latem in the basin of the Panci river 
(Sumatra) from July to October* a west or north-west wind often 
blov^g continuously night and day; (3) the Koemhtmg in Cheribon 
an (north Java); (4) the Gending in the plains of Pasoeroean 

(east Java) ; (5) the Broehoe at Maros near Makassar (Celebes) during 
the east mons^n. These winds dry up the vegetation and do great 
harm to $ensitive crops, such aa tobacco. 
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Wind Gal^s 

In getter^ the wind velociti-ea in the Netherlands Indies are not 
high and gale$ are rare. The high percentage of calms (25 to 40%) 
at Batavk and Chiiatmas Island should be noted (Table i). During 
the monsoons the mean Viind velocity over the open sea is only 
force 4 (Eeaufort scale) and the daily variation is small- On land it 
is less still (force 2) and the diuma] variation, due to land and sea 
brc^eaesT is marked; on the plains and near the coast, the wind abates 
at nighty often to a fiat calm* In the mountains and valleys, howe^^r, 
the wind force h greater by night than by day owing to the mountain 
and valley winds. Typhoons occur to north and soDthj but the 
latitude of these islands is too low for their development* Timor, 
furthest from the equator^ is occasionally visited, but even there the 
central area of the typhoon^ with its destructive winds, is nearly 
alw-ays weU away to the south. Some of the rare strong winds (Bamt 
Tvmds):^ approaching gale force^ appear to be associate with remote 
cyclonic centres, 

IMa-vimum wind velocities averaged over a period of j hour at 
Batavia are as follows (feet per second): 
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Thus wind velocities exceeding 33 ft, per second (force 4) are not 
to be expected inland, but on the coast they are imthier higher, as the 
follDthing figures at Semerang show (feet per second): 
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Sflurce: C. Braak, op. vol i, part 2., p. 38. 


Gale force is over 56 fL per second and is scarcely ever reached. 
Small isoJated squalb occur with wind velocities teaching 66 ft. per 
second (force 8) for short periods, certain areas being especially 
susceptible, e.g. the Malacca straits where the storms are known as 
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SutFi^fTos, they occur only at nighh At Klslacca the mean frequency 
of winds of gale force during the year 1914 was as foDows; 
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Mrtromlnglcal M.O. 4t>4fa Waitl^ in tke ChmA S™, vol* n. 

p, 57 (London, 1«7). , 

The season of highest frequency of these oqualls is given in Fig. izt* 



Fig. 143, Miinthft of maitmufifl equalM 

Sou^: C. Brsak, 'Hct kIknBat i.twi Ncdertandsch^lndit’, ™L 1. part j p tn 

ytrh^hnetn KonUdgk Mapuftuch a, AfrteoroJ^fiit* fc 

No, S (Balavu, ‘ 


AVlurJwinds that travel several miles sometimes cause damage to 
native buildings and plantations, cutting through the flimsy structures 
of the former and uprooting trees in the latter. Similar vortices give 
rise to waterspouts over the sea. The area each one affects is very 
Email. ^ 


Temperature 

The coDs^t high temperature is the most trying feature in the 
chmate of the Netherlands Indies near sca-Ievel, the more so 
of the usual accompaniment of high humidity. ITie comhina* 
cion of ma.timum temperature with high humidity, especially at the 
mon^n changes, is very oppressive, e.g. at Soerabaja In October 
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Fortunately the are mostly moimtamoiiSj and since tbefali 

of temperature with altitude fairly constant and reliable (i'^ F, for 
joo ft.) the pleasant temperatures of an early Enghah aummer may 
be found at 5^000 to bp^oo fL For inatanec^ Tosari (5(692 ft,) has a 
mean annual temperature of 61'' F.. while the appreciably lower 
temperature at even modest heights (Bandoeng, 2,395 ft-. 72"" F) 
a welcome relief from ^ the heat of the lowlands where the mean 
temperature is ^9 F. The fall 0‘f temperature^ occasionaily as much 
aa 9° F,, which accompanies heavy showers or the onset of a sea 
breese, is also very welcome. At sea-level a mean annual temperature 
of about 79"^ FM is characteristic and almost universal and the variation 
from the warmest to the coolest month is slight, usually z® F. and 
hardly ever exceeding 3** F+ The annual range is ^neat^i^t in the soiuth 
and east (Timor 4-5^ F.) W'here there is a dry season. Such minute 
variation makes it clear that there is rcrally no such thing as 
a cool Season; the diumal variation exceeds the annual by a con¬ 
siderable amount and night is really the cool season. Table 3 gives 
the average temperatures at z-hoiir intervals during the day and 
night for six staticiris of contrasted situation and aspect at different 
seasons. The following points should be noticc-d: 

1. The diunial range is 11 or 12^ F. on the coast, 15 or 16® F. 
inland, high (i8"‘ F.J on the plateau except during the west monsuon 
and low- (3 to 5^ F.) on the high mountain slopes. 

2. The maximum is reached very soon after noon^ generally about 
I p rather earlier at higher altitudcSp and approaches 86"^ F. near 
sea-le^^eh 

3^ The minimum is reached about sunrisci and the temperature rises 
about 2° F+ per hour to the mid-day maximum^ 

4. "^rhe season of the west monsoon has the smallest range, the 
constant warm wind preventing the night temperatures falling to 
comfortable levels, 

5, The season of the east monsoon has the greatest range, with 
especially high day maxima. This is particularly so in the eastern and 
southern islands where the season is dry; the heat is therefore, not 
sc unpleasant as the figures might suggest. 

The onset of the sea breeze is often partly instrumental in checking 
the rise of the temperature after noon, but it seldom causes an actual 
M. It may be detected in thermogniph itcotda, but is more obvious 
from tbe bygrograph which sometimes shows a quite sudden rise in 
humidity on its arrival More important in checking the temperature 
nae is the incrtasc m cloudiness and the onset of rain Fox example 
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a fall of 0 2 iTL of min occurring at Poritian.ak on 14 August, 1916, 
caused the temperature to fall 14^ R On showcTy days the effect of 
each ramstarm can be clearly detected on the thermogniph record. 

Table 4 sho^v^ the mean monthly maxima and nutiLiTia of the 
highest and lowest months^ together with the absolute extremes of 
temperature. The lowest mean minima tend to occur during the east 
monsoon in August or September and the^ highest mean maxima 
at many stations also tend to occur then. This is, therefore, the season 
of greatest extremes of temperature variati on bet^veen night and day. 
At other places the highest mean maximum occurs in May, at the 
eod of the period of monsoon change. Mean maxima for the hottest 
month are about F. at sea^level, hut the highest temperatures 
that may be experienced are about 7® F. higher. These temperature 
are not excessive ccimpared with, starions in higher latitudes in the 
tropics and can be endured if the hunddity is not too fiigh. Indeed, 
judging from the experience of opencast tin mining in Bangka it is 
safe to assume that even higher temperatures may be endured; hut 
on a BtiU sunny day the heat in these mines brings one very near to 
heat apoplexy. Data for temperatures in underground workings are 
not available, but of cour^, bearable conditions depend on efficient 
ventilation. 

The highest temperature recorded up to 1929 was ioz° F. at 
Sawahan in central Java, the lowest 28® F. on the plateau at Penge- 
langen at a height of 5,000 ft No station in Table 4, even Paugrango 
at about iO|0OO ft., records extreme mimirna below freezing, but it 
is not to be assumed that frost does not occur. Plateau and mountain 
situations, especially in enclosed basins where air drainage is not 
good, often experience fro^t at night* 

Relative Humidttt 

Percental figiu'es for humidity do not convey a clear idea of the 
actual effects on the surroundings to those who do not know the 
country. The amount of moisture in the atmosphere, sometimes very 
near saturation, is such that household goods^ books and wearing 
apparel suffer* Curtains rot, cloths get mildew^edp pictures develop 
unwanted colours, and tlie covers of books are disfigured by patches 
of mould. Such domestic detaib may give a better impression of the 
real meaning of high percentage humidity in a hot climate, just as a 
had attack of prickly heat may give a better idea than figures for daily, 
monthly and yearly averages, of what high temperature means tn a 
damp climate. 
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The relative humidity ia at a maximum at sunrise (often nearly 
ioo%) but as the air warms up it decreases to a minimum in the 
hottest part of the day (about 7®%) increases again as the 
temperature falls. Some examples of daily range in the diff erent 
seasons are given in Table j. The low relative humidities at ICoepang 
in the dry season ( 5 *^ 55 % mid-day in July to September) should 
he noted^ mean minima of 25% occur here in the middle of the dry 
season and extreme minima of r 5 %, The greater dryness at Bandoeng 
as compared with Batavia, partly accounts for the strikingly more 
pleasant ant) bracing climate of the former place, although its 
temperature ia only some 7 or S" F. cooler. 

In fact humidity decreases notably with altitude, especially in the 
free air. In east Java and regions to the thereof there is often 
during the dry season a remarkable division of the atmosphere at 
ft' The air above is very dry and clear, having been 
warmed by descent, but the air below is damp and hazy; the baundaiy 
layer, where a temperature inveiaion occurs, acts as a ceiling to 
asceadiug cumulus cloud which spreads out horizontally, often 
foiming a sharply defined dark line. Hot dry weather occura above 
this level. 

Wei-Bulb T'emperature 

The wet-bulb readings give a good indication of the combined 
effect of temperature and humidity and therefore provide an index of 
physiological sensations of discomfort. In tropical lowlands the 
climatic conditions approach the limits of human endurance and 
under these conditions the human body is very sensitive to variationa 
of temperature and humidity, i.e. to wet-bulb temperatures. A 
wet-bulb temperature of 77“ F. begins to cause discomfort and to set 
a limit to the European’s ability to w-urk. The following figures for 
Batam suggest that tnid-day conditions are veiy unpleasant, but 
the morning and evening values, though otdy 4® F. or so lower ’fnalfp 
a great difference to comfort. 
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Buitcozorg, 750 ft, above a^s-levd* lias wet-bulb tetaperattires 
about 3“ F. lower, bo that its mid-day figure is about the same as 
that of morning in Batavia and affords corresponding relief, Bandoeng, 
a^oo fL above aea-level is 7“ F, cooler and the reviving and stimu¬ 
lating effects of this have already been noted. 

Cloud and Sunshtni 

The amount of sunshine recorded varies from 30 to 70% of the 
possible hours and is dosdy related to relief and ajtitude (see 
Table 6), The lowest values art in the zone of maximum cloudiness 
on the mountains at about 5—8,000 ft., a zooa which is frequently in 
thick cloud, especially during the afternoon, when strong ascending 
currents build up dense cumulus and cumulo-nimbus. ClDudmess 
13 distinctly less in the lowlands and endc^ed plateaux while the 
highest mountain tops, often wdl above cloud, enjoy a high duration 
of sunshine. The following annual [n.ean$ of sunshine illustrate the 
iniluence of altitude: 


P1ac£: 

Approx, 
hriglit (ft) 

j Annual mtan % 

1 of frunsfiinf' 

Ha^riR 

le^-cl 



Soe 

6:3 

Tjrpfittr 


52 

Pwir Sar&CLgt'ic 

4,000 

49 

TjLbodu 

5,000 

4^ 

Pangrajigo 

10,000 

41 


Source: C. Biml;, wol, i, part 4, p. ajj. 

In general cloudiness increases towards the equator (^7% Eunshine 
on the west coast of Sumatra) and is least in the south and east 
(59% sunshinE in the Timor Sea)p but the geographical distribution 
varies with the season and exposure to monsoons. The west monsoon 
is the cloudiest season at most places and the mountains may be 
completely enveloped in cloud for long spelJa^ During this season the 
plains of west Ja'i'a have 4.0—50 % sunshine which increases to 50—60% 
in east Ja^^ and exceeds 60% at Soerabaja and the islands to the east. 
During the cast monsoon the contrast is more pronounced, bnt in 
the same general direction* This is the time of least cloud, the islands 
east of Java having a dry and sunny season. Soemhaja and Madoera 
have practically cloudless skies, centiai Java has about 80% Bunshine 
and west about 70%* 

During the monsoon changes there is usually a weU-markai and 
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regular diurnal variidoii of cloudiocss, A s imila r regime is often 
chsiracteristic of the monsoon months and is often described as a 
typical Java day, though the regularity is often overstated. The 
sequence ts as foUo-ws: In the early morning, especially after rain, the 
low-lying land is sometimes covered with a blantet of miat From the 
high land one looks down on this white feathery mass of cloud, 
shmmg in the morning and sees ridges and mountain tops rising 
like islands out of the sea of fog. It does not last long and presently, 
as the sun is’arms the air, the mist gmdually dissolves and in a short 
tune the landscape is clear in brilliant light. Oumulus cloudlets soon 
begin to form, growing in size and towering higher and higher, 
perhaps growing to cumulo-nimhus and giving rain. Tawards evening 
they begin to shrink and dissolve until by sundown the may be 
practically clear. 

The figures in Fable 7, giving the average hourly variations of cloud 
for the different seasons will show that this sequence, though goneial, 
is by no means a universal and regular recuinmce. It holds good in a 
general sense only for the plains; it does not apply in the mountains. 

Over the sea the dJumal incidence is reversed. Qouds form and 
grow by night and dissolve by day, thus an impression is often 
created that the clouds move in from the sea by day, and move 
to the sea by night. They are, however, different clouds. 


VlSIBlUTT 


Visibility and atme^pheric transparency vary with the moisture 
content of tlw air. in the wet season, when atmospheric moisture is 
high, the actinic power of the sun is less than would be expected; the 
correct exposure for photography is little, if at all, shorter thait in 
England. The intensity increases with altitude, being about 30% 
higher on Semeroe fat nearly 10,000 ft. in the Ijang-gebergte) than 
at Batavia. 

In spells of dry weather hazie is prevalent, limiting visibility of 
detail m a landscape. Thus the magnificent cone of a volcano such as 
Merapi in central Java may one day stand out with wonderful 
dearness, every- irregularity on its slopes distinguishable, while on 
anoAer at the same distance it will be visible only as a shimmering 
shadow m the hot air. * 


A striking ifference in visibility before and after a downpour of 
ram la genEral, betause the precipitation the air 
During heavy rain visibility is much restricted, but often the 
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do'HATipour is very limited in area as wdU as in lime. One sees a small 
heavy cloud approachkig with an opaque curtain of rain baDging 
from it. As it comes nearer^ the sound of fallmg rain is heard and 
then^ heralded by a squall of wind^ it envelopes everything in the 
immediate vicinity, blotting out all detad except of objects close at 
hand^ but meanwhile a neighbour a mtlp away may be free from 
rain and able to enjoy a distant view. On o^r occasions, however, 
the ram^louds cover a large area, resulting in extensive bad visibility 
which^ coupled with the downpour, makes piloting an aeroplane a 
difficult matter; but generally the advent of heavy min can be detected 
long enough before its arrival to delay taking off or to enable the 
pilot to fly round the storm clouds. 


PMCIPITATION 

Annual PredpUatian 

The Netherlands Indies form probably the greatest area of heavy 
rainfall on the earth. Stations with leas than 40 in. are exceptional, 
they occur only in the Lesser Soenda Islands, where, on account of the 
long dry east monsoon season the annual total of precipitation b 
exceptionally low. An average amount is 65 in.; many stations on 
mountain slopes have more than 100 in. and a few^ exceed 130 in. 
To the rain produced by the usual phyaicaj processes of the equatorial 
bfdt is added relief rain from the alternating monsoons. So important 
is this factor that over large areas the rainfall from the west monsoon 
makes the months of November to February the wettest of the year, 
wetter than the months of equatorial * t^ilms' at the change-over of 
the monsoons. But since this monsoon rain b dependent on relief 
and aspect its amount is bound to be very variable in an archipelago 
of mountainous blands. No simple statement can therefore be made 
about the yearly total of rainfall which b best described by a map 
(Fig. 123). 

Seasonal Jistribuiion. 

Only in the east, approaching x^nstralia, b there a dry season, 
which occurs in July, August and September* towrards the end of the 
season of the east monsooiL It begins to be noticeable at the east end 
of Java where Pasoeroean has three months with less than i in. each 
and in the extreme south of Celebes where Makassar Has two (fly 
months. The duration of the dry season increases south and east 
until at Koepang (Timor) there are five dry months. Throughout the 
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remainder of the mlands there is no drj' season though the months 
of August and September are usually the driest (Table 8). 

It is much more diScuk to give a simple account of the time of 
occurrence of the wet season which varies from place to place 



133. Y^rly utiJ pf ninfdl 

The a5»p ii higlily' genenlilcd and MtlHot show tiiE cotbudcmblc diffeimna in 
mnxnmt of raui hetw™ two statiofii E™gniplliCBllj' vtxy dow tosetlUT. but wo- 
tTBittneJy iiniatcd w\di reladaii to wind ind 

^une: ntmdbuih da Buid nr, Tdl R. C. Bta«k 'KlhiidltlJlidc -njii 

Hint£n£kdica und tnunlinrir* (EerEinp igjfi). 


according to position and exposure. The facts can. however, be 
understood and to some extent anticipated by an understanding of 
the causes of heavy precipitation. These are: 

I- Condensation in the equatorial rain belt, which tends to produce 
tain all the year round, especially near sca-levd, 

3. 'I’tc west monstion, which tends to give a jan.^Feb. mMjmiim, 
exceeding that from all other causes in localities exposed to this wind 
and badted by moimtains which ‘stow* the w ind 

3. The east monsoon, as described above, tends to be a diy season 

4 . Cah™ at (he monsoon changes, when upward air movement 
occurs and conditions are favourable for the development of thunder- 

TT* where over^ 

shadowed by the west monsoon rains. Since most of the thimder- 

ongmate on mount^ slopes it is especially there that rainfall 

js relatively abundant at the monswin chanacs TTm 

1- . u*uigcs. Iae mat maximum 

(Apnl and May) is more important m the north and west the second 

(S^tenaber and October) in the south and east ^ 
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5 - Local causes. During the day mountains act as centres of strong 
ascending air movements and induce heavy rain. They also *stow ^ the 
wind and prod^ very uneven rainfaD distribution — ^torrential on 
the windward side and slight when? the air descends to leeward. 




Smitoe: S« 


Fig. 13.3. Rfllnfiill] RTanthly 


T^c effects of these ^ctora are shown in Figa. 124 and rze which 
mdiate ^e wettest month at each station and, in general terms, 
the distribution of the principal maxima which are due either to the 
west monsoon, or the convcctional instability at the monsoon changes. 






































CllMAtB 


338 

Drot^ghts 

Althougfh the weather in monsoon climates is reliable and even 
monotonoua^ great differences occur in the strength of the monsoon 
in succesaive years, which are clearly connected with the general 
circulation and can therefore, to some extent be anticipated. 
Conflcquendy the differences between the seasons may vary appreci¬ 
ably, so that in some years the farmer will wait in vain for the dry 
season^ while in other years he will look out for months for the first 
good showfsr^ 

In Fig* 126 are shown the day-to-day occorrences of rain on 
Tangkoebanprahoe for 1931 and 1938, Especially noticeable are the 
contrasts in April and May^ excessively wet in 1931, but with 
abormaUy small ramialJs in 1938* 
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F1(r- 12C. Daj'-lQ-Hdaj iBinfii]] at Tang^pebuipialiw in 1031 and 

The diEtrihution of ninflll the Aaouc I^encnj in the two 

though the actual amcnint ia vciy diffetent. TTw wid* tviKtucHu froiH year to year 
mv by figures of nUDOlhly mcaoa l tberE ia an approximately equal <^£ncc 

of tbc rainfitiJ being greater or less than theac m a given year. For locaikui of 
TiRgjcoebanprahoc sec Fig. 6q. 

Souicei BuUiFiin «}f th? Ntiherlamii Ind^4 VoU^attol^ctU Svn^t vni it, p. SS and 
voL p- i24 {BflJui£XLiig, 1931 and 


The most serious droughts occur in eastern Ja^'a and tn the Le^er 
Soenda islands^ They may be regarded a$ an abnormal extension of 
the dry season, which occurs here, through early cessation or late 
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sunval of the I 3 m$. 1 hice or four months may pass with no 
appreciable rain, causing senous failure of crops. 

Diurnal variation 

general tendency in equatorial cliniates is for a r^ular and 
reliable occurrence of rain at a particular time of the day. This is 
mainly due to the diurnal \=anation of heat received front the sun. 
The results in their simplest form, are seen at land stations, unaffected 
by influence from the sea, where the daily rise of temperature causes 
ascending air movements culminating in heavy showers of con- 
vectional rain during the afternoon hours (e.g. Tosari, see Table 9). 
The actual hour of onset varies from place to place, but is fairly 
CDnstant and reliable at each place. 

Over the open sea the ascending air movement attains its greatest 
strength at about sunrise and this is the rainy hour of the day. This 
type of diurnal occurrence affects coastal stations where the wind 
blows off the sea (see figures for Discovery Oostbant, Table 9). 
A third period of rainfall occurs between midnight and sunrise at 
coastal stations. These three tendencies are met in various 
combinations at sutions on and near the coast, and apart from local 
complications explain the diurnal regime. But the importance of each 
tendency naturally varies with the season, because of the change in 
direction of the monsoon and, with it, the change in sea influence. 

From the figures for twelve stations given in Table 9 it can be seen 
that: 

1. The afternoon maximum prevails everywhere at the monsoon 
change (Marct-April and October-November) and at most places 
during the east monsoon where this is not a dry season. 

2. The early morning maximum appears at many coastal stations 
during the west monsoon, e.g. Batavia. Koepang, Manado, though 
always combined with a second maximum in the afternoon. 

3. The aiinr^ maximum appears at Discovery Oostbank, the only 
open sea station, though there are traces of it at Amboina and 
hlanokwari during the cast monsoon. 

4. ITic forenoon hours are everywhere the driest of the day. Thus 
although there are local variations, aa pointed out above, many places 
enjoy for mo^ of the year the same daily regime of weather which 
may he described as follows: The sun has risen in a dear sky, but by 
about 9 a.m. its warmth begins to start small cumulus douds forming. 
At the same time the monsoon, which has abated to a calm dtiririg the 
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night, but kas kept blowing at higher levels, springs up again. Wind 
and cloud increase as the sun climbs higher^ the clouds grow denser 
and darker, piling higher and higher until in the afternoon, refreshing 
rain falls in heavy showers. Towards evening the aky clears, the wind 
abates, and the cloudless c alm tropical night begins. 

Precip^tatirm intmsiiy " 

Because of the high water vapour content of the air and because of 
the powerful ascending air currents the niinhill of tropical lands is 
more torrential tlian in tcmpenitc countries. Short thunder showem 
may occur in temperate latitudes with an intensity equal to those of 
the tropics and } in. may fall in five minutes, but these rates c^inot be 
lung maintained, for the water content of the air is soon exhausted. 
Rates of fall approaching this intensity may last for half an hour m 
the tropics, and while the heaviest tain in twenty-four hours at Ben 
Nevis is less than 8 in., most stations in Java have exceeded la in. 
On mountain aides exposed to the west monsoon i6 in. is often 
exceeded and Besokor recorded 20 in, on 1 February 1901 whidt is 
almost the average for the whole year in London. Several stations 
have an average of t 6 in. in thdr wettest month and exceptional ones 
reach 30 in. (Batoaht on the west slopes of Moetjo, java, 33^8 in, 
in January^ due to stowage of the west monsoon). Moreover^ w^hile 
such falls are of limited local occurrence In Britain they may affect vejry 
large areas in the Netherlands Indies^ especially during the west 
monsoon. In consequence the volume of min falling is enormousi 
causing Hoods of varymg mixtures of water and mud, washing away 
soil and causing kndslides (see p 139). 

The average intensity of nun in inches per hour at Batavia ia^ 
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A similar result is obtained for other stations and it appears that 
the intensity^ based on the w^hole day^ is about the same at all seasons. 
But w hen we consider the intensity rates for each hour of the day it 
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becomes desir that the aftemoon (thunder) showers an? the heaviest 
as the following figtires for Batavia show: 


Houtb 

l-^ 


3-4 

4-5 

S -6 

6-7 

r-a 


q-io 

la^ii 

ii-i? 

FoimCHDD 


D-17 


*16 j 

017 

D14 

□ -16 

□ 21 

nzo 

0 -2J 


AflerfiMti 

C-29 

D-33 

03^ 

1 

D.i 4 

Q-21 

Dig 

o-iG 

O-lfi ' 

019 

o-ig 


TT 


Source: C» ciL^ voL l, part 3, p. 159, 


During the seasons of the monsoon changes at Batavia theae 
afternoon showeis produce rain at the high average intensity of 
0'35 between 2 and 3 p.m,; night rain is much lighter and Jess 
frequent at tliis season. During the west monsoon^ on the other hand^ 
rain at night is heavier and more frequent than by day. Midnight to 
I a,m. is the w’ettest time^ with an average intensity of 0-25 in, per 
hour. 

Table 10 gives the number of days with more than 0-02 in.^ and it 
ia seen that the west monsoon at most stations producer the moat 
rainy days and h the tea! * rainy* acason despite the very heavy 
show'eta of the monsoon changes, whichp however, are of shorter 
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duratian, though greater intensity. It 18 a noteworthy fact that the 
intenflitj' of ran when it falls is much the same at stations with a low 
annual total as at those with large totals. The amount of ram is thus 
due to its frequency of occurrence rather than to its intensity. 

Fig. 1^7 shows the actual day-to-day occurrence of rain in 193S 
at three stations on Javanese volcanoes. It shows how variable is the 
daily fall and that rainless days may occur even at the height of the 
wet Season* 

Tfamderstorms 

The strong ascending air currents during the heat of the day and the 
high humidil^ combine to make the Netherlands Indies the most 
thundery region on earth. The most favourable conditions for tlie 
de\^eIopment of storms are found on the slopes of the mountains, 
which therefore, record the highest frequencies of occurrence. At 
Buitenzorg thunder is heard, on an average, on 322 day’s in the year^ 
other figures are given in Table ii, but the lower values are no doubt 
partly explained by differences in the diligence of observers. 

The storms are all heat thunderstorms and are short-lived and of 
limited extent- Over the land the necessary conditions of mstabiUty 
reach a maximum during the afternoon hours and there is a clear 
maximum betiKveen 3 p.m. and 6 p.m. At most stations a%vay from the 
coast, thunder is seldom heard during the night and morning hours. 
Cher the sea, how^evtr, instability increases during the night and many 
coasts stations show a secondary, though much smaller, maximum 
about 3 a.m., eapecLaJly prominent during the w^eat monsoon. 

The following data of the total annual number of occasions on 
which thunder is heard in each hour of the day illustrate these two 
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It wiU he noticed that thunder is heard at Buitetiaore between 
5 and 6 p.m. on 250 days in the year, but never between 3 and 9 a.m. 
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As would be earpected the monsoon chAnge^ are the season of 
maximum frequency, Marth to May in the west (Sumatra and south 
Java)t October to November in the east (Celebes and the islands to 
the east); but the west monsoon also gives high values and in many 
places is the se^on of maximum frequency (Fig. 12S). 



Fig. 12S. MoDths of resurimiJin thueder 

Seiuee: C, Broak^ 'HerJUimut via NedciiHiidsch-lndigV vol, 1, pirf 7, p. 418* 

Verhand^hngat Mi^nethch MtUolfotogtich O^frraloT^m te BaimHUf 

NOh i (Ett^vkp * 


Despite the frequency and intensity of the lightning the damage to 
life and property seems to be slight^ probably because of the number 
of tall tnees which act as a protecdon. Coconut palms appear to be 
particularly frequendy struck by lightning. 


Hitil 

In spite of the powerful development of cumulo-nimbus reaching 
well above freezing-level (33“ F. normally reached at 16, god ft,) 
hail is not common in the Netherlands Indies probably because the 
frozen drops thaw on falling through the warm air layers. Naturally, 
therefore, it b more frequent in the mountains. The seasons of maxi¬ 
mum frequency are those of the monsoon change and the chief 
time of occurrence is during the afternoon- in feet it never occurs 
between 8 p.m. and noon. 
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CLIMATE 


BIBLIOGRAPHICAL NOTE 

(ij Ttrt Rqyo] Ma^n^ic lod Mctcoral^ai] Observatory it Bativia hns kept full 
rcEordfl for <lV 6 r 70 ytfais. TTie carlieT rgc&t d s arc imrslidble but Eiiijoe 19111 tborpu|{b 
of Dbacrvition& hm been mode which prmidca very ad^iqiMte matcriil for Etuily. 
They are publiabed in the Kmmkiijk Magmiwh an Mtteonlogisi^ 

Ohjtrvatoriam t£ BaUtVia. 

(a) Between 19^3 aord 1925 Dr C- Bruk made 1 ftiU itmlysifi of the tv^tda mciltioned 
in ( 1) under the title * Het lOimait vm Ncdcrlandsch-liidie with summarieB hi 
Engliah, w'^hich fanned No- 8 of the Vcrhmulitiftgm in 3 Tolutnrt, ThcBc 
^®^^***™*h Brjp 9 JwJ md StitistiicaJ, infortnitirui mpactivdy aiiid provide the ftiUtfit 
single acemmt of the dlmate. 

(3) C, Break ako wrare ihr oontrihutfoo to the der Klmmtdogi^, ' Klima- 

kunde von Hbteiizidiefi und Insulinde ^ (Band rv, Tail It, Berlbi. 1536) which baS 
viluiblc tahlca of hgurcs. 

{4) No iSof the V^hmd^iftigpnvMi^ Ehgikh tianabtion entitled' RilflflK typra m 
the Netherlandi East Indies ^ amlysCE the ninfall teoarda of nearly l,Soa Etations of 
whkb are actuated in Java and Msdoera. It h WliEteii by Dr J. Boerevnji. 

(5> Other important saurces of information include Galle, * dimaioto^of the Indian 
Ocean'p Indiick 1930; hUteamlagicBl OflSo; 40411^ "Weather in the China 

Seas ; Aflat l*dn Tropisch N^dcrhmd, 1938 (with legend TJUnalated into Englkhp 
French and Germstll, contaiiimg: temprantureT prs^^UJUE pud rainfall 


CLIMATIC TAELES 


PAGE 

u Percentage Fiequcofy of Wind iHiectiaii * 3416 

a- Mean Wind Velocity 

3+ Dady Variiibaii of nAir Ttmjjerature 3^ 

4+ Mean and ExtraiK maxima and minima of TemperUTure 350 

5* Diurnal Varidtina of RcUtiTe Humidity 3-1 

6. Mean MoiiiIlEj Totsli pf Sumlixae Hama 3^2 

7« Dally Vaiiatipp of Suoahine 3,^3 

fi. Mean Moodily and AimuaJ Totals of Rain 
^ Daily loddcnce of Raia 

10. Number gf Days wicli More Than 0-5 mm. of Rain 

11. Alcao Number of f>aya with Thunder j jg 
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Table i. Percentage frequency of Wind Direction 
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Table I {coatinutd). Percentage frequency of Wind Direction 
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Table 3. Mean Wind Vehcity {ft, per second) 
Koupa-Vo (i g 13.^17) 
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Table 3 . Daily Vartatlofi f*/ Air Tpmperatufe {dfigrees Fidirenheit) 
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Table 5- Diumal Variation of ReUitax Hun^ty 

Rd^rive Humidity (pcTcentagt) 
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Tabic y. Dtiily Vtmstwn of Sunshine (% (^ possihfi amount) 

1- ™ (a.O! a ft.) Bandoeno (E, 39 i ft,) 
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Table 9 . D^jily hfcidatcc of Rain, {Ilojirly Total per Month in Inches) 

A. W<ai moniwjn B. EfiHt manaoLin CJuly-J^cptO 
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Chapter XI 
SOILS 


&Dil-fDniiiii(f Ptocesaea: Soil nnd NfttuAI VcEctadoci; 

Soil ami AfiricultmT: Sail Ewmod^ BibliafiTaphlCAl Note 

In the Netherlands Indies there ts a great variety nf aoflg both in 
different islands and from place to place in the same island. Within 
the space of a fisw miles the soil may change completely and a soil 
map of almost any of th e islands would look like a complicated mosaic. 
Differences of soil which appear slight to the eye may be of great 
importance for the growth of plants both wild and cultivated; 
consequently they have a great effect on animals and on the human 
population. The geographer and the economist, therefore, no less 
than the botanist and agriculturist, need to know something of these 
soil differences and their underlying c^u$es. 

SoiL-FoilftfTNG PflOCESSES 

Soils are formed by the breakdown or weathering of mineral materials, 
which may be hard rock^ soft alluvium, volcanic ash or some other 
deposit The process of weathering is long and complicated. Climate 
and parent material, the plants and animals living m the soil and on 
its surfacct as wdl as physical factors such as slope and drainage, 
all play a part in determining its speed and final result. The factors 
governing soil development—climate, parent material, plants and 
animals, relief and drainage—are intereonnected in a very compli¬ 
cated way. Now one, now another, seems to play the leading part and 
we are compelled to regard all of them as forming a single very 
complex system in which no one component can change without 
affecting al] the others. Because the parent rock is only one among a 
number of faaors detemaining the nature of the soih a soil map by 
no means coincides with a geological map, I’he soil map shows a 
relation as close or closer to a map of climate or natural vegetation. 

Weathering 

Weathering of rocks is of two kinds, mechanical and chemical. In 
mechanical weathering the rock or other nuneral material is broken 
down to finer particles by frost and sudden changes of temperature. 
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Ill the East lodies, where frost is unknown except at high altLmdcs 
and the tempenitiuc varies only within narrow limits, fnecharJeal 
weathering is of little importance. The breakdown of rocks here^ as in 
a]] tropical countries^, is brought about mainly by chemical changes 
and id Lhese rain w^ter* ydxh carbon dioxide in soludon, ploys the 
chief part. 

The complex silicate^ w^hich form the main constituents of most 
rocks are first of all broken down by hydrolT^is to less complex 
substances, chieSy bases, silica, alumina, kaolin (hydrated aluminium 
silicate) and iron oxides, Thc^ prciductSj in their tump undergo 
further changes, while some constituents of the parent rocks, materials 
such as quartii, remain unaltered or weather extremely slowly. The 
rain can thus be said to act as a solvent on the rocks, though strictly 
speaking it fin^t converts certain of their constituents from insoluble 
to soluble substances and then dissolves them. 

Looked at from a geological point of view, weathering is a very 
rapid process, but by the human time-table, it is slow. Siuce the most 
important processes involved are chemical the rate depends directly 
on the temperature. In a hot climate Ukc that of the lowlands of the 
East Indies, where the soil temperature is 25"^ C, (77^ F.) at a depth 
of a metre (39 in.) and varies very little, ^il foimation goes on 
enormoualy faster than in a temperate climate, such as that of Europe 
or ei^ of the high mountains of Java and Nenv Guinea. 

Even after a soil has come inlo existence weathering still continues. 
Like an organism the soil develops, and we can speak of it as being 
young and immatureii or old and mature. The measure of its age 
however, is not its actual age in years, but the degree to which 
weathering has advanced, or the amount of wcathcrahlc material 
remaining in it. As the rate of w^eatliering depends on many factors^ 
It is not surprising that two soils of the same actual age may be at very 
different stages of maturity. The great diversity of soils in the 
Netherlands Indies is thus due partly to the variety of parent 
materials and partly to the existence of soils at different stages of 
maturity derived from the same materials. 

Mmement of water in the soil 

In addition to temperature the climatic factors which most infltience 
soil development are rainfall and evaporation, or rather the ratio of 
minfall to evaporation. When rainfall exceeds evaporarionp and 
prorided the soil is sufficiently porous, the movement of trater m the 
soil must be mainly downwards, the excess draining away to stroma 
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and rivers. WTien rainfall is less than eyaporatiOn+ this downward 
movement does not occur. Wliether there la a downward movement 
or not is of fundamental importance for floil developments 
Descending water consists of rain w'ater, that is water with a small 
amount of air, including carbon dioxide and nitrogen compounds^ 
in Solution. As it passes down through the soil, the rain water takes 
Up a certain amount of organic matter from tho dead plant and animal 
remains at the surface, it becomes richer in carbon dioxide and 
dissolves small quantities of salts. It is this very dilute solution which 
acts on the rock beneatli. On the other hand where there is no down¬ 
ward moveinent, there is no tendency for salts to be removed from 
the soil, on the contrary, they may accumulate in the surface layers. 
Since the soluble sui>stances include the mineral nutrients of plants, 
w'here the downward movement of water predominates the trend of 
soil development may be to be tow'ards sod impoverishment, 
w^hile where there is no such movemenL the trend may be tow^ards soil 
enrichment. Similarly because the soluble substances include bases, 
soils with a predominantly dotvnward water movement tend to 
become acid, while thos^e without it remain bask* 

Over the greater part of the Netherlands Indies, including Sumatra, 
Borneo, West Java and much of New GiuriE^a, the rainfall is heavy and 
fairly evenly distributed throughout the year. Rainfall exceeds 
evaporation and the movement of soil W'ater is mainly downwards. 
Under these conditions, though the natural vegetation is luxuriant 
tropica] ratn/oresti the soil is not suited to permanent agiiciilturet 
except under special local conditians, though where it is still im- 
imture it may be very fertile for a time. In central and east Java, 
Bali, I^ombok and other islands where there is an cast monsoon and 
several consecutive months are nearly rainless, for part of the year 
the downward water movement ceases and the proce^ of soil 
impoverishment is checked. The soils in this part of the archi¬ 
pelago are on the whole vejy^ fertile, hence the contrast between 
the dense population and ancient cis^lhsation of east Java and the 
comparatively thin population of west Java. 

Formaifon of podaols and laierite^ 

The descending water current removes the primary products of 
weathering in the order of their solubility* The first to go are the 
highly soluble bases. These are washed dow'n from the upper into the 
lower layers of the soil; eventually they are carried away in the 
drainage water, though for a while they may be retained by adsorption 
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on humus or other coUolcLi! substances. Later the alumina and 
iron oxides may follow suit, but the order in which they arc rciDOV'ed 
depends largely on the amount of organic matter carried in the soil 
watcr^ In water containing large quantities of organic matter alumina 
and iron oxides are more soluble than silica^ thus silica remains 
behind,, while alumina and iron oxides are carried down into the 
deeper layersj under these conditions the mature soil consists largely 
of sdica and owing to the loss of iron oxides^ to which most soils owe 
their colourit has a bleached or whitish appearance. In water 
containing little or no organic matterp silica is tnon? soluble than 
aiumina and iron oxides. Silica is therefore carried down^ while as 
the sod matures it tends to consist more and more largely of aiumina 
and iron oxides^ the latter giving it a red^ yellow or browTi colour. 
The process by w^hich alumina and iron oxides are removed pre^ 
ferentialJy leaving silica behind is called padisolizationj the opposite 
process is hterismtion. The soils ultimiitcJy resulting from these 
processes arc respectively called podzol and Jatecite. Lattrite is a 
bright red rock-like soil consisting of little else than alumina and iron 
oxides. It is a highly mfeitile S01I+ but fortunately it does not appear 
to be of common occurrence, at least in the Netherlands Indies. 
Generally the process of Mterizadon stops short of true laterite and 
then the mature soil is termed laleridc. The degree of laterizadon can 
he measured by determining the ratio of silica to alumina and iron 
oxidea in the clay fraction of the soil. 

The amount of organic matter in the soil w'ater, which thus has 
such an important effect on soil development, is mairdy a function of 
temperature. In a well aerated soil dead leaves and other organic 
remains are acted on by fungi and bacteria w'hJch gradually convert 
them to a mixture of substances, usually brown or black in colouFt 
known as humus. In course of time the humus itself is attacked and 
converted mainly to carbon dioxide and w^ater^ any mineral matter 
in it being set free in the soiL Tlie amount of humus in the soil 
depends on the balance between the rate of formation and the rate 
of breakdown of organic matter. Where humus is formed faster than 
it is broken down, it will tend to accumulate- where the breakdown ia 
faster than the formation the soil will contain httle or no humus. 
The relative speed of the two processes depends on temperature. 
Where it is high, as in tropical lowland soils, plant growth is luxuriant 
and dead plant remains arc continually being added to the soil in 
great quantities; on the other hand the high temperature also acceler^ 
ates the action of micro-organisms, so that the plant remaina are broken 
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down as fast as tliey are deposited. It is found that at a temperature 

of 25* C. (77'’ F-) or higher, imd^ condlbans of good atratinn* the 
breakdown processes overtake the formation of organic matter; in 
practice this does not mean that there is no humys at all, but the 
quantity h relatively small. Below 25® C. the rate of formation of 
organic matter exceeds the rate of breakdown and humus tends to 
accumulate. * 

WTiat has been said is only tme as long as the soil is well aerated. 
When it is badly aerated, that is to say when there is a deficiency of 
oxygen, as when the soil is w-aterlogged, the activity of the micro- 
organ iams i$ hindered and humus may accumulate even at tempera¬ 
tures over 25* C, This is especially liable to happen when the ground 
water is exceptionally poor in lime and other bases, as when it drains 
rocks initially veiy^ poor in these substances. In the lowlands of 
Sumatra and Borneo under such conditions humus may accumulate 
to such an extent that layera of peat are formed, sometimes many feet 
thick. 


iJead leaves 
Bleached layer 

Red Earth 


Mottled layer 

Layer of decomposing rock 
Unchanged parent rock 

Fifl. 115, Frofye of a tl^icil ird earth 
Sdiutc: r. YttReMr, An mtrwhictioH la tFnpienI plate ex (Limdim, 1933)- 



In the lowlands of the Netherlands Indies then, except in swamps, 
the soil contains very little humus and the descending current of soil 
water will be deficient in oiganic matter. If this is so, silic^p as has 
been shown, will be removed preferentially to alumina and iron 
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oxides; the dominant soil-forming process will be kteri^ation. 
Where Lhere is in addidon a high and well-distributed rainfall a 
reddish lateridc soil is formed known as a tropieal rod faith (Fig. 129). 
This i$ the characteristic soil of most of the region in which the 
tropical rain forest is the natural of vegetation (see p. ;j8l)j that 
is to say in a broad belt stretching from Sumatra and west Java, 
through Borneo to the-nortbcm Moluccaa and New^ Guinea. Where 
the rainfall 15 particularly heavy and there is practically 00 dry season, 
lateritic soils are found w hich are yellowish or brownish rather than 
red. These soils arc often distinguished from the tropical red earths 
as tropical yellow earths. Aa they do not differ chemically from the 
red earths except in the higher degree of hydration of the iron oxides^ 
the distinction seems of little importance. 

In the higher mountains of Sumatra, Java, Borneo, etc, the mean 
temperature h less than 25^ C. (it fails about C. for every 160 m+ 
of ascent), so that humus accumulation becomes possible. The 
consequence of this is that alumina and iron oxides, not sihea^ vtill 
he removed from the soil m weathering, pockolbcatiou becoming the 
chief soil-fonning process, "['he resulting soil is pale in colour, not 
red like a tropical red earth, and is known as a bleached earth. The 
superheial layers of these soils are coloured black or dark brown 
by humus. In many respects these soils resemble the podzols which 
are the characteristic soQs of cool, moist climates, for instance^ in 
northern Europe. The change in character of the weathering products 
from the same rocks with increasing altitude can be well follow'cd on 
the older volcanoes of the Preanger residencj^ in west Java, as shown 
diagrmnmatically in Fig. 130. 



F^r 130. ChaiigG in soil colour iviib iJtiiudc on the votetmoca of the 
Pramscr Rcsidemzy, Java 

Eas£d on E- C- J. Mohr, ’^'mp^cal soiS-RimimR sm! the dcvdopjiicni 

of tfrjpitiJ Sofli in*ith qsccial nfJd^cc: to and. SumattiJ *, CQllf^e ^ 

Uiavrrrity 0/ thf. F^iHippines, Exp^rimmt Siation C<^ntnbutwn Au. 655 
loloEldB, 191o|^ 
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It will now be useful to summarise the chief cotnbinations of 
rainfall, evapomtioQ, temperature and drainage, and the chief 
characteristics of the main soil types associated with them: 

I. High temperature (mean 25*^ C- or higher). Rainfall greater than 
evaporation throughout the year* Drainage good (i.e. soil wdl aerated)* 
Main soil-forming proc^ laterization^ leading to the formation of 
tropical red or yellow earths. 

2* Low temperature (mean under 25® C.). Rainfall greater than 
evaporation ti^ughout the year. Drainage good. Chief soil- 
forming process pockolization* leading to the formation of bleached 
earths. 

3* High temperature (mean 25^ C. or higher)H Dry season long, with 
several almost rainless months* Drainage good. Bases tend to 
collect near the surface during the drought period and these give 
the humus a characteristic intense black colour. These soils may be 
provisionally termed black earths, 

4. High temperature (mean 23'’ C, or higher). Rainfall greater than 
evaporation throughout the yean Soil waterlogged or under w^ater 
through the greater part of the year. A type of bleached earth 
develops, consbting of little else than kaolin and aihcic acid. If the 
parent material and the ground water are very deficient in bases, peat 
formation may take place^ 

5, High temperature (mean 25® C. or higher). Dry season long. Soil 
waterlogged or submerged during the wet s^son^ drying out and 
becoming alkaline during the dry season. The soils formed are black 
like 3, but have more humus and less base. 

TThe above five aoil typ^ are only general categories j within each 
there are many variations, 

InJIuen^e of parent malerial 

Litdc has been said so far about the effect of different parent materials 
on soil formation. In the tropics the influence of differencea in the 
parent materials b certainly less marked than in most other efimates 
and almost identical soils can develop riom very diverse rocks* 
Tropical red earths, for Instance, can arise from parent materials as 
different as granite and soft Tertbry Umestonefi. The physical and 
chemical characteristics of the rock are not however altogether 
unimportant. For instanect passing eastwards from western to eastern 
Sumatra through Java to Bali and Lombok the igneous rocks become 
on the whole more basic and less acid. This change b accompanied by 
an increase in the soil fertility, because the older acid rocks contain 


SOILS 


366 

less calcium and phosphorus and weather more slowly than the 
younger volcanic rocks, thus giving rise to poorer soils. A very 
striking example of the influence of the parent rock is the develop^ 
ment of podzols on certain coarse sands and sandstones in the low¬ 
lands of Borneo and Bangka (and probably elsewhere). Usually, as 
already noted, the chief soil-forming process under iDwJand tropical 
conditioiis is kter^tion. WTiy laterizadon should be locally replaced 
by podzolization is far from clear, but evidently it is connected with 
the nature of the parent rock, which is very porous and extremely 
de&d^t in 

No attpnpt will be made here to sketch in more detail the regional 
^tribution of the \'arious soil types in the Netherlands Indies, 
indeed much of the necerssary information for doing so is not avail¬ 
able. There is, however, an excellent regional account of the soils of 
Java and Sumatra in Mohr’s admirable work, rehirred to at the end 
of this chapter. 


Son. ANU Natdhai, Vecetation 

In the British Isles the correlation of soil and vegetation is very 
striking. A characteristic vegetation, for instance, is associated with 
calcartiau.s soils derived from chalk and limestone and when the soil 
changes from a calcareous type to a non-calcareous type, such as an 
add sand, the natural vegetation immediately changes also. The 
relation of vegetation to sofl is so dose that the natural vegetation is 
generally a sunt index to the type of soil. 

In tropical countries such as the Netherlands Indies the influence of 
soil on the natural vegetation is usually much leas marked, though each 
of the main types of soil is associated with a type of natura] vegetation, 
for instance tropical red and ycUow earths with tropical rain forest, 
bleached earth with montane (or temperate) rain forest. Bare lime¬ 
stone crags, such as arc found in parts of Borneo and Celebes, seem to 
have a special flora, but soils derived from limestone may have a 
vegetation little difleicnt from soils derived from entirely different 
rocks, such as granite. The reason for this is not diflieult to under- 
sbrnd; the ioHuence of the climate is so powerful that it tends to 
override differences of sofl due to different parent rocks. As wc have 
seen, in a damp lowland tropical climate granite and limestone alike 
eventually weather to tropical red and yellow earths. 

The importance of soil in determining the type of natural vereta- 
tion m the tropics, must not, however, be luiderestimateX In 
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chapter Kll several examples are given of types of vegetation m the 
Netherlands Indies which are restricted to special ^pes of soil. 

Soil and AoRtcuLTURE 

When the natund vegetatton is destroyed and replaced fay an 
agrLculcura] crop, differences of sail which showed littie effect on the 
original vegetation may take on great import^ce* An appreciation 
of these soil differences and their effects may therefore decide the 
success or failure of the crop* To understand why this is so, it is 
necessary to consider the relation of vegetation to soil a ]ittle more 
closely- 

It is a remarkable fact^ and one which is very disconcerting for 
the agriculturist, that a soil which under natural conditions bears a 
luxuriant rain forest^ when cleared and cultivated, may give good 
crops for only a very few years or may prove a total failure from the 
start. The explanation lies in the fact that the plant nutrients such as 
salts containing calcium, phosphorus, potassium, etc., on which soil 
fertility largely depends» constantly circulate between the plants and 
the soil. These plant nutrients, as has already been shown, are among 
the first products of ruck w^eathering and are also the most soluble. 
In a damp climate the percolation of water through the soil con- 
tinuaJly tends to i^'ash these soluble nutrients from the upper to 
the lower layers of the soil, where they may be out of reach of the 
plant roots. Eventually they are lost in the drainage mter which 
carriea them down to the sea. ^Vhen there is a covering of natural 
vegetation, for instance a tropical rain forest, a large proportion of 
these nutrients is taken up by the plant roots immediately they are 
set free by weathering. Part is also held by adsorption on the humus 
and colloidal clay particles. When the plants shed their leaves or die 
their dead remains are converted to humus and the mmeral nutrients 
are again set free Ln the soil. There they are of cpur^ immediately 
taken up again by plant roots or adsorbed by coUoids. Thus after they 
are liberated from the rocks the mineral nutrient substances are 
always circulating from soil to plant and back again. Only a small 
amount is lost in the drainage water and this is made good by fresh 
supplies set free by w^eathcriug. There k thus a nearly perfect 
equilibrium between vegetation and soil, an illustration of the 
statement made earlier that planta and aoU form parts of a single 
interconnected system. 

When the forest ts cleared to make way for cultivation thia 
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equiUbtiiim i$ 9iiddenJy up9£t. The felled trees are etther bunit or 
left to rot at the surface of the soQ, Their reiiniins are rapidly con¬ 
verted to humus by micro-org antsiriifl and the humus itself is broken 
down to carbon dioxide and water. When the soil surface is exposed 
to the direct rays of the sim^ the soil temperature goes up and the 
breakdown of organic matter is accelerated, so that the small amount 
of humus previously present in the soil soon disappears. The net 
result of all this destine tian of organic matter ia that most of the 
mineral matter which was aafdy locked up in living plant tissues and 
in the humus is suddenly set free. As one writer puts it: ‘ The entire 
mobile stocks of mineral nutrients are put into liquidation and, aa 
is usual at a forced sale, they go at give-away prices and the advantage 
rraped is nothing like commensurate with their value’. The sudden 
release of mineral matter may tnean that very good crops be 
obtained for a few seasons, but as the minerals are gradually washed 
away by the rain and removed in the crops the soil becomes leas 
and less fertile until it soon becomes unprodtable to cultivate. 

It is now easy to sec why the native agriculturist prefers the 
extremely destructive system of shifting cultivation in which only 
a very few crops are taken from the same piece of ground. Much 
European agriculture in the tropics, including the Netherlands 
Indies, has been hltle more permanent. The forest has been cleared, 
the mineral capital of the soil consumed in a vety few years and then 
the land has been abandoned. This sort of procedure is clearly an 
abuse of the land and has Justifiably been called * soil mining *. 

The first aim of any stable system of tropical agriculture must be 
to conserve soil fertility. This can be done by planting a ground 
cover to prevent exposure of the soil to the sun, and by other 
measures. Even with the most careful system of soil conservation, it U 
doubtful whether many soils in the wetter parts of the Netherlands 
Indies can maintain their fertility for long under ordinary cropa. In 
such dimates these soils W'ouJd probably be best left under their 
natural forest cover. 

The fertility of the soil and the length of time which it is main¬ 
tained will depend to a large extent on the initial richness of the parent 
rock in calcium, phosphorus, potassium and the other plant nutrients, 
as well as on the speed of weathering. It has alreadv been noted tliat 
the young volcanic nocks of east Java and Bali, which bsve a higher 
buM content and weather more quickly, gft-e rise to more fertile 
soils than the older arid rocks found, for example, in the Batak region 
of Sumatra (cf. p. 6i). The native culm'ator is often weU aware of 
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the difference in fertility of soils derived from, differeat rocka. Near 
Fort van der Capellen in Sumatra the native fanners plant fruit trees 
on hiUs of granitic rock^ but the quartz-rich Eocene inarJt shaleB 
and conglomerates are left alone^ these rocks are buio^-maii (dead 
rocks). 

A very important factor in maintaining the fertility of the soD in 
the East fndJeS] especially in Java, is the voltanic eruptions^ which 
cover the ground with volcanic ash, mud flows, etc. This volcanic 
material is very rich in plant nutrients and w^eathers quickly. It 
greatly increases the fertility of the land and rejuvenates exhausted 
soils. A typical example of this rejuvenation is the irnpmvement in the 
fertility of the southern I.^ampoeng district of Sumatra by the eruption 
of Krakatau in 1883^ the gcxHl effects of which are still apparent at 
the present day (see also pp. 25 and 155), 

SotL Ehosion 

Xo account of tropical soils is complete without some reference to 
erosion. In the tropica the rain is as a rule far more violent thafi In 
temperate dimates. Not uncommonly iz cm. or more will fall in an 
hour» and far more of the rain falls as heavy downpours, often during 
thunderatoims, than as persistiait gentle rain. Thh great intensity of 
rainfall means a constant tendency for the soil to be washed away 
bodily, especially on steep slopes. In e.xtrenie cases all the soil may 
be carried away leaving only the naked rock. The activity of erosion 
is well seen on the bare volcanic conca of Jav'a which very soon 
become carved into a multitude of gullies and ridges (Plate 105), 'fhn 
power of erosion in the tropics is witnessed by the extreme muddiness 
of most tropical rivers. '^The riveis of Java carry 300-^2^000 gro* of silt 
per cubic metre, the Irrawaddy 766, the Ganges 1*981. compared 
with 40 in the Seine and 54 in the Rhine (cf. p. I39). 

The amount of erosion from the soil surface is of course largely 
determined by the nature of the plant covering. Under dense forest, 
such as a tropical rain forest^ erosion is reduced to the minimum, hut 
when the forest is cleared and the soil laid bai%, erosion is given its 
opportunity. An essential for stable agriculture in a climate like that 
of the East Indies 13 a method for preventing excessive erosioiL One 
of the main reasons for the dense population and relative prosperity 
of Java and Bali is that the natives have developed a system of terrace 
culdvation which ia extraardinarily succcssftil in checking erosion. 
This system has been encouraged, copied and extended by the Dutch 
(sec Plates 33, 36 and 73), 
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VEGETATION 

Intrwtuaion; Flora; Type* of Ve^tatioii; Cwttfl Veattation: Tropical Bain 
Forest: Special Types of Primary Forest: Secondary Xegetatiob: Moosoon Fomt: 
Savoniw; Mountain Vegelntion: BibtioeiaphlcaJ Note 

Introduction 

BoUnic^lly the Netherlands Indies form part of Indo-Maky:!, a 
pliint-geographical region which includes not only the Philippines and 
tlie whole of the Malay Archipelago, but a vast section of the earth 
from India in the west to New Caiiinea and the Fiji Islands in the east^ 
and emending north aa far asFormo^ and southern China. Through¬ 
out this region the vegetadqn has a certain similarity and in the islands 
of the Netherlands Indies it h on the whole very like that of the 
neighbouriDg continents. The vegetation of Sumatra, for instanec. 
does not differ in any important respects from that of the Malay 
Peninsula^ while that of Timor and the other islands in the south-east 
of the Archipelago is much like that of northern Australia. 

I he greater part of Indo-Malaya lies within the tropics and much 
of it has a heavy, evenly distributed rainfall, a climate which favours 
plant growth at all seasons of the year. It is not surprising therefore 
that among the great regions of the world fndo-Malaj'a is imequalled 
for the Iiijciuiance of its plant life and die richness of its flora. This 
h especially true of the tshuids eompoaing the Netherlands Indies. 
Many of them are covered with magnificent virgin forests and cvcri in 
densely populated areas, such as Java, where the original vegetation 
has largely made w^ay for cultivation, towna and villages seem half 
buried in a mass of vegetation which grow'^s with almost overpowering 
vigour- 

Flora 

Thb luxuriant vegetation is made up of a vast wealth of species, 
especially of trees—indeed for its siae the Netherlands Indies U pro¬ 
bably one of the richest countri^ in the world in plant species. The 
flora is still 50 little hnowm that no accurate figures can he given, but 
van Steenis estimates the total number of Soweriog plants at 
20-30,000 species. In the island of Borneo alone there are probably^ 
according to Merrill, at least ro,£K>o species. These figores may be 
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compared with some 2,ocx3 species in the British Isles and some 6,000 
in the whole of t4npical West Africa, the area of which is at least 2^ 
times as great as that of the Netherbnds Indies, Of the 20-30,000 
species, some 3,000 (10—15%) trees with trunks over 40 cm+ 
(16 in.) in diameter, for bene, as in all damp tropical ehmateSp woody 
plants form a large fraction, probably a majority, of the whole flora. 
By contrast, in the Bripsh Isles barely 1 % of the oative sp- 
large trteSK The extraordinary richness of the flora has bceu ujj 
obstacle to the botanical tfives^tigations of the islands and in nearly all 
of them a large number of the specie are unnamed and undescribed. 
Only for Java is the flora even approximately completely known. 

Among the enormous number of species of which the flora of the 
Malay Islands is composed are some of the strangest and most 
remarkable forms of plant life found anywhere in the w^orld. To 
mention only two examples, the Netherlands Indies is the home of 
Ra 0 esui Arnoldi^ a parasitic plant with flowers up to a metre (over a 
yard) across, and of tlie genus the most elaborate and 

beautiful of the insect-eating pitcher plants (Fig, 131). 
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The richnss of the flora of the Nctheiiauds Indies is due partly to 
its ^■^jrn and predominaDtly moist and equable cHmate» which has 
probably been not veiy different from what it now is since a vejy 
distant geological period, and partly to the veir varied relief and the 
large number of islands into which the Land area b split up. fn many 
of the islands it is only a journey of a few miles from coastal swamps 
lo high mountains and the vegetation chaDge3<with a no less dramatic 
suddenness, 

A further factor which has cootributed to the riehnesa of the flora is 
the situation of the islands between the tw^o great land masses of Asia 
and Australia. During their eventful geological history, Btreams of 
plant inigtation have flowed through the klands northwards as well as 
southwards, and though the bulk of the flora U certainly of Asiatic 
origin^ there are many species whose relatives arc mostly Australian. 
The two elements, Asiatic and Australian, are much intermingled and 
it is doubtful if any line can be drawn for plants such as Wallace's 
IJne for animals, which dirides the aichipelago into a western half 
with a mainly Asiatic fauna and an eastern half with a mainly 
Australian fauna (sae p. ^So). 

Typ^ of Vecftation 

Almost the whole of the Netherlands Indies was originally forest 
covered. Except for a few of the highest mountain tops and a few 
small areas where the cluxiate may be too dry for trees (e.g. the Paloe 
district in Celebes, with a rainfall of less than 500 mm.) the whole land 
area is potcntialJy forest, and by far the greater part of it vras ajctually 
forested until very recently. At the present day, however, a large and 
ever-increasing area of the original forest has been destroyed and 
replaced by cultivation or semi-natural vcgetalion such as almg^alang 
grassland, savanna nr scrub of various types. These types of semi- 
natural vegetation owe their existence to felling, burning and grazing; 
they cover an area which is probably far greater than that actually 
under cultivation^ This is fnainly because of the widespread practice 
of liidang or shifting cultivation, a system under which forest is cleared 
by feUing and bumiug to provide land for cultivation, but very few 
crops (often only two) are taken successively from the same piece of 
ground. The land is afterwards abandoned and is invaded by weeds 
and semi-natiiml vegetation. If it i& not further interfered with a 
bloekar or secondary forest will grow up in a few years. This b less 
tall but more impenetrable than the qriginal virgin forest and consists 
of trees mostly worthless as timben As the natives who practice 
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shifting cultivation pntf^r to grow thoir crops on inrgia soil and rartily 
retum to an old site, even after a long period of years, prodigious areas 
of virgin forest arc destroyed every year. In spite of this ‘robber 
cultivation , the area of forest in a more or less primitive condition 
is still very great, for in the Buitengewesten (Outer Territories) 
1,233,000 hectares or 70% of the land area is forested This figure 
includes secondary forpst {bhekar) inside forest reserves hut not 
outside them. As might be expected, the extent of the surviving virgin 
forests vTuies inversely with the local denait)' of the population; 
Borneo, for instance, which is relatively thinly populated, is still very 
largely forest covered (in South and East Borneo 89% of the area is 
forested), while Java and Madocra have been to a great extent 
deforested and only 39% of the area is now forest. 

Vfgetation and cUmate 

The virgin forest of the lowlands is not uniform, but belongs to 
tW'o main types depending cm a difference of climate. Where the rain¬ 
fall is evenly distributed through the year and there is no strongly 
marked dry season the natural forest is a tall and luxuriant evergreen 
type ^own as tropical rain forest. This kind of forest covers vast 
areas in the hialay Peninsula, Siam and IndO"frhina and occurs more 
locaUy in India, Burma and Queensland. Further afield it ia found in 
tropi^I Africa and in South and Central America. The otlier main 
type is the tropical deciduous or monsoon forest, w'hich b found where 
^ere is a dry season with several consecutive almost rainless months. 
The monsoon forest b more open and leas tall than the rain forest 
and IS considerably less rich in species, but its most striking character¬ 
istic is that most of the taller trees arc not evergreen hut shed llieir 
leaves during the annual dry scaaon. Forests similar to the monsoon 
forest of the Netherlands Indies cover large areas in India, Burma, 
Siam and tropical .Australia, A torreaponding type of deciduous 
forest occurs in parts of South America and tropical Africa where 
there is a well marked dry season. The difference betw-cen the 
monsoon forest and the tropical rain forest is not always sharp and 
a auitiber of intermediate types exist. ^ 

The tropical rain forest is die natural forest type in the lowlands 
and lower mountain slopes over all the northern western parts of 
the Netherlands Indies, in fact it forms a broad belt stretching from 
Sumatra trough Borneo, Celebes and the northern Moluccas to New 
Gumea. ITie distribution of the monsoon forest is more restricte*d- it 
occurs only m the south-eastern part of the archipelago where during 
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part of the year the eliimce is domiitated by a dry wind tinom 
the so-call^ *ea3t monsoon \ The division between the two main 
types of forest cuts across Jav^a; the western provinces belong to 
the tropical min forest area+ the rest of the island from about 
Krawang eastwards (including Madoera) to the monsoon forest area 
(Fig. ijA). 

A careful study of the distribution of the natural vegetation in 
Ja’^^ shows that the relation of vegetation to climate b by no means 
simple. The boundary between rain forest and monsoon forest b not 
determined hy any simple meteorological factor such as the total 
annual rainfall or even the number of rainy days. The effect of climate 
on vegetation b so much modified by local features such as drainage 
and porosity of soil that no such simple relation is to be expected. It b 
clear howevT^r that the boundarj' is closely related to the length of the 
dry seasonal in other words, to the intensity of the ^east monsoonL^ 
It has been shown that the number of rainy days during the four 
driest months of the year has a very significant relation to the distribu¬ 
tion of certain plants. Thus the pitcher plant Nepenthes gymnair^horii 
grows in Java only where there are at least thirty rainy days in the 
four driest months; it is therefore found only in west Java and certain 
small areas in central and east Java where there is a locally mobt 
climate. The grass Andropogon contortus on the other hand prefers a 
dry climate and showa the opposite kind of distribution; it b found 
(with a few exccptiojis) only in localities with less than ten rainy daj'a 
in the four driest months. Similar relations seem to govern the 
distribution of certain agricultural crops; the area of successful tea 
cultivation lie^ entirely within the region with at least thirty r^y days 
during the dry months; huge scale cultivation of sugar cane on the 
other hand is only possible in districts where the number of rainy day's 
during the dry months does not much exceed t^venty. 

Most of the bUnds of the Netherlands Indies are more or less 
mountainous and thire chief s&ones of vegetation can be distingubhedp 
the coastal vegetation^ the vegetation of the low^lands (including the 
lower hdls and lower slopes of the mountains) and the mauntaia 
v^etation. As the contrasts hetw^een the vegetation in the different 
zones of the same island are far more striking than those between the 
vegetation of one island and another^ it will be more convenient to 
consider the vegetation of the whole archipelago zone by zone than 
to tahe it bland by bland. Both the coastal and the mountain vegeta-- 
tion arCj to a certain e?ctent, uniform through all the blands, but the 
lowdand vegetation, as has been seen^ has tw^o climatic divbions, the 
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tropical raio form and the monsoon forest area, which must be 
considered separately. 

Coastal Vegetation 

On rocky shores seaweeds falgae) grow between and just betow the 
tide marks. Here and there also in shallow water grow marine 
flowering plants, similar to the ed grass (Zosteta) of the British 
coast. In sheltered bays there are sometimes veritable * suhmariiie 
pastures’ of these submerged flowering plants. 

At a slightly higher le\-e] grows the coastal vegetation proper, and 
under this term may be induded all land vegetation growing near 
caiough to the or to estuaries for the ground w-ater to be salt or 
brackish. All of it is either covered periodically by certain tides, liable 
to occasional flooding by sea water or exposed to sea spray. Bdiind 
this coastal vegetation there is often a wide bdt of swamp forest in 
which the ground water is fresh or only very slightly brackish: these 
freshwater swamps wilt be described later in conneifon with the 
lowland rain forest. 

The coastal vegetation is" very different according to whether the 
shore is rocky, sandy, muddy or made of coral. On sandy shores low 
growing herbs, grasses and shrubs are found, similar to the strand 
V(^:tation of beaches in Eu rope. In some places a type of forest with 
a very characteristic composition is found behind the strand vegeta- 
tion; tha is the beach forest. On coral reefe and on ehdtered muddy 
shores, including those of estuaries, is found the mangrove forest, 
a peculiar type of forest flooded by high tides. On rocky shores the 
lowland forest, or some other non-coastal type of vegetation, generally 
comes down aJmeet to high tide mark, but samjetimes there is a narrow 
fringe of poorly developed mangrove or beach forest. 

The colonization of sandy beaches begins at or near the drift line. 
The species found are few in number and are specially adapted to the 
peculiar conditions under which they live. Among the commonest are 
Ipomoea pes-c&prag^ a convolvulus with a long trailing and 

prickly-iooking grasses belonging to the genua Spttii/ex. Unlike most 
land plants these strand plan ts are not injured by occasional 
by salt water. Most of than have creeping stems and, like other plants 
tolerant of salt water, fleshy leaves. The seeds or fruits can generally 
float in water and arc carried from place to place by ocean currents 
How effective Is the dispersal of these seashore plants was strikingly 
shown on the amall volcanic isJand of Krakatau in the Soeuda strait 
In the famous eruption of 1SS3 the original vegetation was entirely 
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or almost eTitirely^ destroyed^ yet when the island visited three 
years later, eight species of plants had already established themselves 
on the beach. The colonization of newly Emerged coral islands by 
plants h equally rapid. ^ 

Beach forest 

If beach is wide enough and the vegetarian is left to deiclop ns 
It Will, shrubs and later trees appear and eventually a bearh forest is 
built up. A well dc^neloped beach forest forms a narrow zone, usuaUy 
under loo m, wide, and the trees, which mostly belong to species 
rarely seen inland, may reach a height of 30 m. or more. Very often, 
however, the beach forest is destroyed or reduced to a mere vesdge 
to make room for plantations of coconut palni-s. 'fhe mort 
conspicuous and characteristic tree of the beach forest is Criram/wo 
equiseti/oha (tjemara or ru), which is related to the slic-oaks of 
Australia, and has the appearance of a conifer. This tree is widely 
spread through all the islands {though in Java it is rather rare) and in 
some places it fon^ almost pure stands. Other species of the genus 
are found in the inland and mountain forests. Other noteworthy 
trees of the brach forest are the strange-iooking ‘screw pines‘ 
{species of Pandanui), Ceitophyllum inophylltan, an evergreen tree with 
broad leathery leaves, and species of BarTingtonta. The last-named is 
so characteristic that the beach forest is often termed the ' Batringitmia 
fonration*. The coconut palm which is so characteristic a feature of 
sea beaches in the Netherlands Indies, as elsewhere in the tropics, is 
sometimes self-sown, hut more often planted- 


Mai^ove forest 

Mangrove forests are found on muddy shores throughout the 
^pics of *e Old and New WWIds: they are widely distributed in the 
Netherlands Indies, though in Java thej' are not well developed 'Hie 
most evtensive mangrove forests in the archipekgu are those on the 
east c^t of S^tra. especially in east Atjeh, Aroe bav and in 
Pal^mbang to me north of the ILalEuig rivcT (Figs. 52^4] n 

Mangroves grow where the land surface is rising, sometimes as fast 
as 35 mm. a year, owing to the deposition of silt. As new land is built 
up and consolidated, $o the mangrove forests push out further and 
further seawards. There has been some controversy as to whether the 
mangroves bnng about the deposition of silt or whether they can gro w 
only where silt is bemg deposited, but there is probably troth in both 
views. Mangroves can only cdonree shores where there is some degree 
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of shelter and therefore where any silt in suspension is necessarily 
deporited, hut the dcvelopmeiit qf a mangrove forest also obstructs 
the tidal currents and therefore speeds up the rate of deposition. 

Mangroves are of great importajicc because of the part they play in 
reclaiming knd from the sea; they arc also of very great economic 
value because they are an important source of fireivooii for domestic 
use, steamships, etc., and make good charcoal.»The larger species are 
valuable as timber (some are resistant to the boring mollusc. Teredo, 
and therefore useful for unden^ater construction) and also provide 
tan bark and several other useful products. 

The mangroves am a group of trees not related to each other 
fetanically, but having certain remarkable features of structure and 
life-history in common, as well as the ability to grow on unstable 
muds which are periodically washed by the tide. Some twenty to 
thiiy species of mangrove trees are known in tlie Netherlauds 
Indies and with them grow some thirty species of shrubs and 
herbaceous plants, including the fern Acrostiehum aureum. Mangroves 
ire eyergreeii trees varj'ing in ht^ight from j or 6 to over 35 in. JVlo^t 
of them have shiny, leathery leaves and inconspicuous flow’crs, 
but ihdr most striking features are their buttressed trunks and 
peculi^ roots {Fig. 132). In trees of the genus Rhhopkora the 
trunk is supported on a mass of slender curved aerial touts, like very 
slender flying buttresses. In the genera Avicennia and Sonit^mia 
the main lateral roots are horizontal and produce large numbers of 
sm^ branches which grow vertically upwards through the mud and 
project several inches above the surface. These branch roots have tlic 
appearance of cigars or sticks of asparagus and beneath a large tree 
they are so numerous lliat one can hardly put one’s foot between 
them. In the genus Bniguiera the large lateral mtrts make a succession 
of upward bends or loops above the mud, the loops being luwwvn 
as knees. The mud in which mangroves grow is almost completely 
deficient in oxygen and as the aerial roots oiAvicemm, Sotmeralia and 
Bnguiera auc provided with very numerous Icnticelsf breathing pores) 
their mam function was until recently supposed to he to act as aerating 
organs for the root system. Though they probably do this to some 
extent, they se™ to have equal or greater importance in providing 
a means by which itesh njodeia can be given off at higher and higher 
levels as the mud accumulates. 

A remarkable feature of many mangroves is that the seeds germinate 
before leaving the parent plant; in some they grow into a heavy, fleshv 
seedling as big as a small candle. When the young plant eventually 
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dropB off it is heavy chough £0 stick firmly in the mud at low tide and 
anchor Itself bcfate the current can wash it aTs^y^ The seeds and 
seedlings of mangroves float wdl in sea-water and may be carried by 
currents for long distances. 

The different species of mangrove differ very much in the amount 
of tidal inundatiun they can tolerate. Avi^enma and Soniirraim can 
grow where they are covered even by moderately high tides^ but the 
majority of the species ivill grow where they are reached only by 
normal high tides. A few are confined to situations flooded by spring 
tides or exceptional tides only. As well as being very sensitive to the 
tidal regime, mangroves have strong preferences for certain kinds of 
Bubstratimi, some liking mud and fine sQt, others a more sandy soil^ 
while others ag^in demand a high percentage of organic matter 
(humus). Because of the importance of soil to mangroves, the species 
found on coral reefs arc different from those found oti muddy coasts. 

Owing to the different amounts of tidal flooding tolerated by 
different mangroveSt the species are not distributed at random, but 
are arranged in a seri^ of bdts or zones, generally more or less 
parallel with the shore line. The pioneer^+ which colonize the least 
stable and most frequently submerged muds at the outer fringe of the 
mangrove for^ are usually Avkennia and Sonseratiu^ under some 
conditions perhaps Rhizoph^a. Other species requiring less frequent 
submergence and different soil conditions follow when the ground 
has been prepared for them by the pioneers. The zonation thus 
repr^ents an actual plant succession in which one group of species 
is superseded by another^ As the pioneers are succeeded by more 
exai^ting species new land is added at the seaward edge and so the 
mangrove forest extends slowly out to sea. At the same time the soil 
level on the landward side rises and as the effect of the tides is felt less 
and less the mangrove swamp with sail ground water gradually 
turns into a freshwater swramp inhabited by quite different trees* 

Because of the softness of the mud and the dense growth of the 
trees and their aerial roots, mangrove forests are extremely unpleasant, 
hut by no means impossible, to traverse. 

Associated with the mangrove forests in the Netherlands Indies is a 
very characteristic plant community dominated by Nipa fruiicans, a 
palm wnth a very short stem and featheiy leaves 6 nx long or mor^- 
Nipa forms a dark green belt, cantiasting with the lighter green of 
the mangroves, along estuaries in many of the islands^ Nipa com¬ 
munities are particularly extensive and well developed along the 
rivers of Borneo. jVijpa likes brackish nol salt conditions; at high tide 
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k 13 washed by bnickish waterj at low tide the w'ater is almast fresh* 
L'nILke the mangroves it is net confined to places where mud is 
acciimulating. It has a tenacious toot system and can grow well where 
the tidal current is very strong. 

Tropical Rain Forest 

It is difficult to give a clear picture of what*a virgin tropica] rain 
forest is lihe; travel books, even those written by scientists of repute^ 
often give very misleading and inaccurate accounts of it. 

In the first place the rajn forest is evergreen, tall and luxuriant, 
but it IS easy to get an exaggerated idea of its gloominess. One can 
safely walk through It all day without a hat, but it b never so shady 
that no sunflecks filter through to the ground* When the sun is shining 
the forest floor is dappled with patches of light and shade; tlic contrast 
between them is so sharp that it is impossible to take good photo¬ 
graphs except when tlie sun is behind clouds. 

Books of travel almost invariably describe the forest as impenet¬ 
rable, though the feet is that in virgin, as opposed to secondary, rain 
forest the undergrowth is always fairly thin . Except for dense patches 
where a large tree has fallen doMm^ it is possible to move about with 
little difficulty, though a man is seldom visible at a greater distance 
than perhaps zo yards* It is usual to "cut a path" with a patung 
(cutlass) when traversing the forest, but this is as much in order to be 
able to retrace one"s steps if necessary as for any other reason. %Vhere 
there is any kind of break in the forest^ for instance where a road or 
wide river crosses it, the undergrowth does in fact become very dense* 
The edge of the forest along a clearing, road or river appears as a 
ralid wall of vegetation, but it gives a misleading idea of condirions 
in the forest Interior. One of the most striking things inside the forest 
is the extraordinary stillness of the air; except during the sc]uall$ 
which generally precede thunderstorms (in many parts of the rain 
forest an almost daily evEnt)i smoke ascends qLtite vertically and small 
scraps of paper never blow away. 

Tropical rain forests are not a mass of brilliant and varied coloured 
flowers. Plants trith showy ilovvers do exist* but they are not common 
and nctrd looking for; the majority of the irees have very small 
green^h or w^hitish flowers, inconspicuous except to the eye of the 
botanist. The forest as a whole is a sombre green. 

Structure of rain fereit ^ 

The finest forests in the Netherlands Indies are probably chose in 
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Suimtrd. Here tLe tailed trees maiy be over (lO m. (190 ft.) high^ but it 
vvDuld usually be misleading to speak of the whole forest as being of 
this height. The crowns of the trees in a tropical rain forest ^ 
airanged in about three superposed layers or storeys^ somewhat like 
the layers of oak and hazel in an English coppice,, though from 
ground level this is by no means obvious. The topmost storey consists 
of trees sometimes owr 60 m, highp but often on^ 3^45 these 
tallest trees do not generally touch each other^ each stands out 
separately from the mass of less tall trees forming the second stor^. 
The second storey trees average 18 to perhaps 27 m. in height, die 
third about S m. (26 ft.). Below this again there are shrubs and 
saplings^ and a Layer of herbaceous plants, thinly scattereds not massed 
like the primroses and bluebells in an English wood. 
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Jn all the storeyji die trees are mu^dy evergreen in die siinsc dial 
the leaves do not drop all at once, or if they do^ the new leaves expand 
before the old hai^e all gone. Some of the taller trees however may be 
deciduous and arc bare for a few days or weets. ^fliey differ from 
the deciduous trees of colder climates (and from those of the monsaon 
forest) tn being less synchronized Ln their behaviour. Where several 
individuals of the same species are growing skle by sidep one may be 
folly green ^ another bareT anodier just producing a crop of fVesh 
young leaves. A characteristic feature of rain forest t^ees is that the 
young leaves are often brilliant red or purplcp occasionally dead white 
like paper; often when they first expand they hang down limply as if 
wilted. 

The trees of each storey have their own special characteriatics. 
Those of the top storey have tail straight trunlis, thin in proportion 
to their great length; trunks over i m, in diameter are rare. The 
crown is often rather flattened and when seen in an isolated tree 
seems disproportionately small. The leaves are commonly ovalp 
undivided and leathery, of about t he sizCp shape and consistency of a 
laurel leaf. 

A striking feature of many of the taller trees (first and second 
storey) \s the plank buttresses which support the base of the tr unk 
(Fig, 134), These are thin plate-like outgrowths extending up the 
trunk sometimes for fi m, or motCp and outwards along the gmund 
for about the same distance. They add greatly to the labour of felling 
the trees, as a platform has to be built so that the axeman can cut the 
trunk above them. 



Fig. 1^ TfiJpical Rsiii-ForefrC tnm with butfresie* 

Saum: F. W. Foxworthy^ 'Commciernl tnpbcr tttes of the MilA^ PcnimiilH' 
Malayan Fami R^urdi, No. 3 (SmgaiHirE, 


The second and third storey trees have much amaJler and narrow^cr 
crowns than those of the first storey and their trunks are of course 
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sdU more alcmler. The average size of their leaves is greater and they 
are often drawn out into characteristic long fine points at the tips. 

Besides the trees, shrubs and low-growing herbs, the rain for^t 
includes two other groups of plants, both highly characteristic of it, 
the liancs or woody creepers and the epiphytes. The lianes are 
climbing plants which attach themselves to the trees, usually not the 
tallest, by twining round or scrambling over them, sometimes by 
fixing themselves hy special structures such as hooks or tendrils. 
Like the ivy they use the trees merely as a support and do not take 
pouriahment from them. They spread irom tree to tree, often hanging 
down in huge loops and festoons, and their stems may reach a length 
of several hundred feet. The leaves and flowers of these lianes are 
mostly far out of sight among the Uee tops. Their ateros vary in 
thickness from a little finger to a thigh; some are round in section, 
others flattened like a gigantic ribbon, others twisted and closely 
resembling a stout rope. Among the nrost important liancs of the 
forests of the Nethcrland Indies are the rattans (or rotangs), climbing 
palms often with thorny stems, which because of their great length 
and strength are used by the natives for innmnerabk purposes in 
place of rope, wire and rsord. 

'Fhe epiphytes include many orchids with strange and beautiful 
flow'era and a large variety of ferns. They grow perched up on the 
branches of the trees and like the Hanes most of them are not parasites, 
Thera are others, related to tiic British irustletoe, which are semi- 
parasites ; these have no roots and obtain part of their food brom the 
tree on which they grow. The only soil available for epiphytes 
consists of the dead leaves which becomes entangled with their roots 
or is brought there by ants. Perhaps the most remarkable of the 
epiphytes are the ' strangling' figs belonging to the same genus as the 
edible fig. They start life as epiphytes, but soon strike down roots into 
the ground. In course of time, the tree which supports them becomes 
surrounded by a network of tough roots; eventually it dies and the 
fig is left as an independent tree, its ‘trunk* consisting of a hollow 
cylindrical network of roots. 

Compoiithn of rain fvrest 

By far the must important characteriaric of the tropical rain forest 
and the one in which it differs most from temperate woodlands is the 
enormous number of species of trees composing it. In an English 
wood the great majority of the trees are, say, oaks, with perhaps a few 
birches or ashes and other trees intermingled. In a rain forest in the 
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East Indies on the other hand, no one species of tree is 
doniimnt; there is a mixture of a vast number of different kinds of 
trees, no one of which forms a krge fraction of the w^liole number. 
There may be as many as thirty species of zo cm. diameter and oirer 
on a piece of forest i2z by izz m. in extent (about 1.5 hectare). One 
may often see only a single tree of a particular species during a whole 
day's march. The species in each storey are diffcrait, though of 
course the lower storeys include many young individuab of trees 
Avhjch reach the higher storeys when fully grown. 

Though rain forest is normally a fairly even mixture of species, 
exceptionally a single species may be dominant over a considerable 
area. Thus in parts of Sumatra there are patches up to about zq 
hectares in extent dominated by the Borneo camphor trec^ 
Dryobalanops i^omniica. Still more extensive are the ironwood 
forests found on certain sandy and gravelly soils in Sumatra and 
Borneo; in these the tree Etisid^o^^lon Zwageri forms ati almost 
pure stand. 

Even where no one species is dominant^ a single family of trees may 
form a brge proportion of the stand in the higher storeys. In much 
of the rain forest of the Netherlands Indies (especially in Sumatra 
and Borneo, but not in Java), trees of the family DipierocarpaceoA 
form up to half or more of the trees 40 cm. m diameter and over. 
These trees, which are often of colossal dimensions, may be rctsog- 
nhfed by the cha.ractertstlc veining of the leaves the peculiar 
winged fruits (Fig. 135). 

The several thousand species of trees which form the rain forests 
of the Netherlands Indies include many which fiamisk valuable 
timbers or other useful products such as gums, resins and camphor. 
The great majority, however, have at present no known uses, though 
doubtless future research may discover some. Since the valuable 
species are found scattered through a mass of more or less useless 
£pecJes> the cmxed composition of rain forests is a serious economic 
disadvantage. The majority of the large trees in virgin rain forest 
are hardwoocb, often excessively hard and so heavy that they will 
scarcely float in water. Good timbers for conatructionaj work are 
common; there are also many beautiful ornamental ivoixls, but 
practically no soft w'oods which will serve the purpose of deal, 

A number of the rain forest trees are poisonous; there is Antiaris 
for instance, said to be the origuial of the fabled Upas Tree, Among 
trees to be specially avoided are the spedea of Metanorrhoea and Glata 
(Malay name rctigas), belonging to the saane family as the American 
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poison ivy. Contact with the wood or resin exuded from them 
produces in most people an almost intolerable irritation of the skin 
which lasts for several days, 
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Special TVpes of Primary Forest 

The rain forest wbich has just been desjcribed h the primitij 
virgin rain forest of well drained situations in the lowlands on ordinary 
Boils (typically a reddish or ydJowiah day, technically knotvn as 
tropical yellow earth). WTicre the ground becomes swampy or the 
soil is differ(snt, the character of the forest changES. In parts of 
Borneo and Sumatra^ for instance, there arc tracts of an almost pure 
white and very porous sand (tropical podzol)^ A peculiar kind of 
rain fopest is found on this, in which many spede$ nf plants occur 
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which are usually absent in the normal low^knd min forest^ 
the pitcher plants f^Nepenthei) and scveml coniferous treeSj including 
species of Agatfas nearly related to the katiri pine of New Zealand^ 
and like it producing a valuable gum (dammar). On the^e white sand 
soils forest growlh is sometimes absent altogether and replaced by 
patches of heath-like vegetation composed of small shrubs, grasses, 
etc, • 

In some parts of the Netherknds Indies, particularJy in Borneo 
and Celebes, there arc limestone hdJs and on these the forest is much 
less tall and luxuriant than on other soils. These limestone forests 
have been little studied, but there seem to be many trees and other 
plants peculiar to them. 

Swamp forests cover vast areas^ especially in the coastal districts 
of Borneo and the low^-lying country behind the mangrove forests 
on the east coast of Sumatra. There are many different types of 
swamp forest, probably depending on differences in sod and in the 
depth and duiadun of flooding* In all of them the trees lend to be 
fewer in species and less tall than tn lain forest on well drained soiL 
Buttresses are often very well developed and Srome species have stilt 
or knee roots like mangroves. Palms are generally a conspicuous 
feature of swamp forest and sometimes a single species of palm is 
dominant over a large area; thus in New Guinea and el3CW‘here tliene 
are brge tracts of Aletrcxyhn, the sago paJm or roembia. Jn northern 
Sumatra large areas are dominated by hif}enh: pisliidota and in parts 
of Sumatra and Borneo Onckoiperma filamejitasa forms a belt betiind 
the mangrove sw^amps. As in mangrove swampa^ and for similar 
reasons, it is extremely difficiilt to move about in freshwater siramp 
forest. 

Under certain conditions a very peculiar tj'pe of a%vamp forest h 
found in which the soil consists of a water-logged peat, resembling 
dark brown porridge. This peat is composed entirely of the partly 
rotted remains of the leaves and wood of trees; it may reach a depth 
of several metres. Like the ^raised bogs^ of northern climates (e.g. 
In!land)H the surfkee of these sw'amps is convex^ the centre being 
ftcyeral metres higher than the edges. These *^wood moors \ as they 
have been called, arc found chiefly on the east coast of Sumatra 
and in Borneo. 

Secondahy Vegetation 

As has already been mentioned large areas of tropical rain forest have 
been destroyed and are now replaced by semi-natural vegetation. 
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The chief types of this semi-natural vegetation are bloekar {beltikar) 
Or secondary forf^st* fern-brakes, alattg-^Iung grassland and acnib of 
various types. Some of these types cover extensive tracts—it has been 
estimated that the last three without the blmkar form ZO% of the 
uncultivated area of the Netherlands Indies, 

The various tj'pcs of semi-natural vegetation cannot be sharply 
distinguished from one another; they are in fact stages in the often 
complicated aeries of changes which take phec when the original 
forest vegetation has been destroyed. Rain forest may be cleared to 
ejcpioit the timber, though since the valuable trees are scattered this 
usually amounts to thinning rather than to clear felling, to establish 
permanent cultivation such as tea or rubber plantations, and above all 
as part of the excessively A^-astcful native system of shifting cultivation . 
Sometimea it is destroyed by natund causes such as cyclones and 
volcanic eruptions* The number and sequence of stages in the 
development of vegetation on old cleared or cultivated land depends 
on many factors—^the length of time the land was cultivated and the 
extent to which the soQ has suffered from erosion and impoverish¬ 
ment, the original nature of the soih the nearness of undestroyed 
forest from which plants can spread^ and &q on. There arc thus se%^era] 
different series of changes or plant successions which may take place. 
About the details of these we have very bttie information at present, 
but il seems certain that the general tendency of all gf them is towards 
the re-establishment of forest, idcnticaj with or very similar to the 
original. The time taken to reach this final stage may he one or two 
centuries, or perhaps longer. l‘hc semi-natural types of vegetation 
which form the stages in the various plant successions are not stable, 
because, unhke the original rain forest, they am not in equilibrium 
with the environment; the5' tend always to change into more stable 
types. In thickly populated areas, however^ it often happens that after 
the abandonment of felling or cultivation, the land is not left to 
itself^ but is grazed by native cattle or subject to frequent fires. In 
this case the succession towards forest is checked for as long as the 
interference continues* In this way some of the semi-natural types 
come to appear stable; it is known, for instance, that itluTig-alang 
grassland sometimes maintains itself in the same place for many years 
and doubtless it will continue to do so as long as it is periodically 
burnt. 

TTie simplest succession is where the forest has merely been cleared 
and then abandoned, or cultivated only for a short time. Under these 
circumstances the land ia generally colonized first by herbaceous 
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‘weeds of cultivation* and smaJl ahnibap later by trees. ITie early 
qolanista arc mostly plants whose seeds or fruits are easily carried by 
the wind, by birds, fruit-bats, or other animals. The same species 
colonize gaps in primary forest where an old tree has fallen down: 
owing to their good means of dispersal they arrive on the scene before 
the specicA which are the permanent inhabitants of the forest. 

Young bloehar forest about 6-tS m. high develops in a very few 
years and then undergoes a series of changes during which it 
becomes more and more like virgin rain forest Young M&ekar is 
easily recognized by its dense undergrowth and many lianes, which 
make it very laborious to walk thrutigh. Other characteristics are 
the small number of tree species, tlie rank herbage in which wild 
gingers {Zingih^rareae) arc often conspicuous and the tendency for 
one species to form a nearly pure stand over a large area. The trees, 
belonging lo such genera as Macarnfiga, Ficus (fig) and Trema, 
are nearly all fast-growing soft woods of little economic value. Even 
veiy old bhekar b easily distinguished from primary forest by an 
expert. How long it takes bloehar to become indistingubhable from 
primary forest b not known, but some idea of the speed with which 
bh^koF can cover a big area can be obtained from the hbtory of 
Krakatau. In less than fifty years after the eruption a thick hloekar 
forest had growTi up over the greater part of the bland. In this case 
the succession was doubtless ddayed by the fact that it had to start 
with a sterile volcanic snil and by the distance which the seeds of 
colonizing plants had to come. 

Scrub, fem-brakes and ulang-alartg are stages in successions in 
which the amount of human interference both bcfoie and after 
abandonment has been great. Semi-natural scrub ts composed of 
low'-growing shrubs such as the ‘Straits rhododendron\ Mehstema 
malabathnoim and Lantcma camara, a shmh which originated in 
tropical America, but is now abundant in most parts of the tropics. 
Scrub covers great areas in Java and on the Toba plateau in Sumatra^ 
where the whole countryside has long since been deforested, there arc 
many square miles of it, Fem-brakes are also very widespread in some 
districts; they cunsbt of nearly pure stands of the bracken fem, 
Pteridium (similar to or identical wHth the English bracken) or other 
ferns. 

Alattg-ataug (or lalang) grasslands are formed by the coarse 
tussocky grass Imp^aia tylindnra^ w hich grows to a height of several 
feet. Ahiig-atang often has the appearance of a true savanna^ but it b 
almost certain lhat in most parts of the Netherbnds Indies, it b not a 
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naturBl * climatic^ typ^ of Yegt^tatiaiij but mamtaina itadf only if 
repeatedly burnt. It ia vtrj' infammablc, but not easily kiUed by 
burning* A!ang-aLin^ vegetation may ^tabUsh itself immedbtely 
after tlie abandonment of the land and if protected from firc^ would 
probably change fir&t intu scrub and aftens’ards into bloekar. Alang- 
iilang seems to have a deteriorating effect on the soil and the mattress 
of dead leaves tends to suppres$ the growth of other plants, so efforts 
to cultivate or re-afforest these giasslandsi Ttieet with considerable 
difficulties. Other grasses, such as Suctharum sponlaneum (glagah 
or wild sugar cane), establish themselves under similar conditions to 
ulmg-nlinig and now cover large areas in Java and elsewhere. 

The above by no means exhausts the list of semi-natural types of 
vegetation probably derived (rom rain forest. One more of special 
interest may be mentioned, the pine or toe^am woods of northern 
Sumatra. These are formed hy Finns Merhnm, one of the very hw 
species of pine which grow at fairly low altitudes in the tropics. In 
Atjeh the pines are found as cliunps or small woods in blangs or 
ea^'anna-likc grasslands betiveen about 50 and 800 m. above sea level. 
Under wholly natural conditions the pine probably occurs only as 
scattered individuals or small groups in rocky places in the rain 
forest; the pine woods and the hlarigs in which they are found depend 
for their aurvivaJ on periodic fires* 


Monsoon Forest 

Monsoon form is found chiefly in central and east Java, the lesser 
Soenda islands and the northern Moluccas and New Guinea, 
wherever the east monsoon causes a strongly marked dry season. 
In dry weather it becomes very inilantmable and constant fires have 
converted much of it into savanna. The monsoon forest in con¬ 
sequence does not cover enormous uninterrupted areas like the 
tropical rain forest. Much of what still remains has been modifiGd 
to some extent by fires and is no longer in its primitive condition. 

Mixed monsoon forest 

During the rainy months a typical mixed monsoon forest docs not 
look very different from a rain forest, except that it is less tall and 
luxuriant and somewhat more open. During the dry season^ howev'er^ 
a large (but ^-ariable) percentage of the taller trees shed their leaves, 
so th^t the forest as a whole ]cK>ks bare, though most of the under¬ 
growth is evergreen. The difference from rain forest is one only of 



137' Diicribution of ^ cjjctiqtiDn type*, Borneo and Cclnbet 








Flalc III. Tqak Forustp Juvfcl, in the mmy FKifluon 



Fbit? liar MountaLii Fonaf 

At i.ticw m. alHiivc Ka-T«Vcl [n tbt AKalj mountHiru. Nciv Guinn. 


MONSOOK POflEST 


393 


dtgtee M even in the wettesst rain forests a few of the trees are 
deciduous. 

Like the rain forest, the monsoon forest includes herbaceous 
plants and lianes, as weJl as trees and shrubs. Epiphytes are few and 
many of the herbs die down in the dry season. 

The species of trees are mostly different from those in the rain 
forest and fewer in number. The Dipterocarpa^ea^ are absent and m 
iheir place art found such trees as AcacHi lEucophloea (pilang)j 
belonging to the same genus as the Australian wattles, and species 
of Altnzzm. The Lagunmiosaf (pea family) plays an important part. 
Many of the trees found are identical with species found in the 
monsoon forest of south-eastern Asia, which does not extend further 
south than the extreme north of the Malay States; their area of 
distribution is thus cut in tw^o by a belt of rain forest over 2,500 km^ 
wide. 

Teahf^esi 

Far more impoitajit econoTnically than thse mbced monscHin 
forests are the teak forests, which are a special type of monsoon 
forest with a single dominant species. It is uncertain whether T^ima 
grartdis, the teak tree or djati, is truly native m the archipelago, 
but there ate over 800,000 hectares of teak forest in Java from 
Krawang east^vards, in addition to smaller forests in KangcM, 
Boetan, Moena, the Moluccas and Lesser Soenda islands. The chief 
home of the teak is Burma and Siam^ but because of the value of its 
timber it has been planted La most tropical countries where the 
climate ia suitable. Teak is a relatively fire-resistant tree and it is 
fairly certain that* like Pinux Merkusii, it does not form pure forests 
under natural conditiona, but grows scattered through mixed forest. 
The teat forests thus owe their existence as $uch to tiic effect of fires, 
or to planting or the artificial rcmo^Til of trees of other species. 
ITie teak forests are one of Ja%^a"s most valuable resources and 
consequently they have for many years been carefully tended by the 
Forestry Service; hence few If any of them are in anything like a 
natural condition. 

The appearance of a teak forest b quite unmistakable, llie leak* 
which occurs mixed with very few^ other trees, grows to a height of 
40 in. or more, and a maximum diameter of about 15 m,; there may 
be 10 m, of straight bole without a branch. There is little brushwood, 
but there is a layer of wild gingers and other herbaceoua plants, 
many of which die down m the dry season. The ground is carpeted 
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with the large bmad leaves which become so hand and brittle when 
dry that when \i'‘alking over them one can hardly hear oneself speak 
because of the crackling. During the rains the fallen leaves curl up 
and hold inmimenible pools of water in which mosquitoes breed. The 
young leaves are at first red in colour and unfold about November^ 

Bamboo forest 

Another type of seftii-natural vegetation in the monsoon forest 
area is the bamboo forest. Many kinds of bamboo art found in the 
Netherlands Indies, both in the rain forest and in the drier regions^ 
several of them are planted by the natives who use them for iimumet- 
able domestic purposes, Foreuts of bamboo are chiefly found in 
central and east Java and other districts with a monsoon forest 
climate. When not planted, they mostly seem to spring up after 
clearing or fires; it is very doubtful whether they are ever found 
under completely undisturbed conditions. 

Eidcaiypius forest 

Standing in much the same itdatlon to the nuxed monsoon forest 
as the teak forests are the Eucalypiui (gum) forests which also depend 
for their existence on fires. Euealypttis is a genus of trees most of which 
are natives of Australia; a few extend as far west as Celebes and the 
Philippines. Several species will grow well when planted almost 
anywhere in the East Indies and have been used on a large scale 
for reafforestation, especially in Java. Native Euealypim forests are 
found only in New Guinea, Timor and the Lesser Soenda islands 
as far west as central Flores. 

SavankA 

By savanna la meant open country covered by coarse grasses with or 
without scattered bushes and clumps of trees. Several kinds of 
savanna cover large areas in north-east Java, Celebes^ the Moluccas, 
New- Guinea and Timor. Most of these aavarmas arc found in areas 
with a sharply marked dry season and some of them may be truly 
natUTa]> but the majority certamly occupy land which was once 
covered by forests, in most cases monsoon forestt and if protected 
from fire they would eventually revert to forest. 

Savannas grade into ulang-alang, but in many of them, e.g. in 
the Lesser Soenda islands^ there is little or no alaftg-alang, other 
grasses taking its place. In parts of Java the savannas are covered 
with scattered trees of the lontar or siwtibn palm^ Bormms fiai^Htfer. 









PlHt^ 114- Efla t Java 

arivtd Bxkh Form by burning; nnmLruua yuun^j trrc« bv 

4jn>LJll^ the lail Krass. 



Pbic 115. ^ftVHnnd country near Aimerc, Floras (LiMscr ^^oenda islandi) 

The open landacapc AAitnt»t» sharply with thi; wyH Wooded scrUrry in tht W ctl^r tliirta of 
the NEtFvrrliindB Indict. Tccm BTC ciDidy conEned to the ouatlaj plain and inland to the 

ftrram v^tleyB- 
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In some kinds of savanna other palms are common; palm sawinas 
are particiilarly extensive in Timor (Plate 84)+ Flores, Soemba and 
north-western Bali, In parts of north-east Java and in CelebeSt 
Lombok and Flores there are savannas in which the prickly pWf 



Opuniia {introduced from America) and other spiny, cacttis-like 
plants form dense thickets. 


Fiff. ij§+ Difictibutian of vcRetution typea, Nqrw Cjuinea and rhe M&luccfia 
Souroe: Atta^ van Tropitch Nsdertojid, plate 7 (Batavin, 
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Mountain Vegetation 

The moimtaJji vegetation of the Netherbnda Indies is supefbly 
beautiful and of very great scientific interests one climbs the 
mountains the vegetation steadily change* in response to the change 
of climate* Different types of vegetation follow in much the same 
sequence on all the moxJ^tams^, so that a series of altitudinal belts or 
£oacs may be distinguished. I’he passage from one Kone to the next 
is often almost imperceptible^ but sometimes it ia very sudden and 
striking- The limits of height of each zone vary gready on different 
mountains imd tven on different sides of the same mountain, 
depending on differences in exposure to the wind and other factors. 
On isolated peaks, especially when they rise directly from the seaj all 
the zones tend to be lower than on large mountain ranges; they arCp 
as it were, telescoped together 

Generally speaking all but the very highest mountams are forested^ 
though on exposed ridges and summits the trees become much 
dwarfed. Many of the mountains of Java and Sumatra are bare near 
the topp but this is because of past or present volcanic activity rather 
than because ilie climate makes it impossible for trees to grow (see 
Plate 7). I'he Javanese volcanoes also ^ve patches of scrub {in which 
the woolly white shrub Anapkali^ Javamm is characteristic) and of 
grassland interspersed among the forest at high altitudes. In New 
Guinea, however, where there are peaks rising to over 5^000 m,| some 
wHth glaciers and perpetual snow, there is a true alpine, or dimatically 
treeless p zone. 

In the mountains, as in the lowlandsp the vegetation b often 
modified by human activitieSp especially by fires. In the mountains 
of New Gtuneaj for instances the natives start hush fires when 
hunting the w^allaby; in this w^ay much forest has been converted 
into grassland with the appearance of true alpine grassland. 

In the tain forest arca^ aa in Sumatra and Borneo, the forest 
sometimes begins to show a distinct change in character as low as 
450 m, above sea-levet, but sometimes not till 700^1^000 m. Above 
this height many of the trees common in the lowlands^ such as the 
Dipicrocarpdceai, become scarce or disappear altogether, others 
taking their places. TTie higher one goes the commoner become 
plants related to those of temperate latitudes, such as buttercups 
and violet* {Viola). The lowland rain forest is succeeded 
by evergreen forest similar in appearance, but generally nut so tall 
and composed of different species. In this zone, which has been 
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given various names, oaks and chestnuts {CasUmopsif) are 

often common. In guliie& and openings tree ferns are characteristic^ 
Somewhat higher the forest becomes very moist and ferns and 
mossea arc plentifuL At a height vai^^ing on cjiffereiit mountains 
from about 900-1^700 m., the whole appearance of the forest changes^ 
sometimes gradually^ sometimes abruptly. It becomes much lower 
and leas shady and the trees become thinner and extraordinarily 
gnarled and twisted. Often, but not always, the change b accompanied 
by a sudden increase in the amount of moss and this d^varf forest 
b often called mossy forest (also montane rain forest or mist forest 
from its climate). In the mossy fonfst the trees seem many times 
their real thickness fram their thick covering of wringing wet mosses 
and livcnvortS;^ which also clings to the branches in huge sodden 
masses and hangs in streamers from the twigs. No vegetation in the 
world has a more fantastic appearance. Still higher the trees become 
even smaller and the amount of moss generally diminishes again. 

On the very^ high ran;^s of New Guinea at about 4,200-4^800 m. 
tree growth at last becomes impossible and up to the permanent 
snow there is a vegetation of tiny shrubs, grasses and herbs, including 
gentians and other plants similar to those found above the tree-line 
[n the Alps and llimabyas. 

In the diy^ regions where the lowland forest is of monsoon type, 
owing to the locally damp climate the mountain slopes geocrally 
bear evergreen forest. A characteristic fixture of the mountains of 
central and east Java is the wochIs of Casumna JuMghukmana 
fbergtjemara), 3 tree similar to the casuarina of the sandy sea coasts. 

BIBLIOGRAPHICAL NOTE 

TTw only CWnprchcnsh'c and up-to-date acccmnc <}f the v^ectatiaii of the Nctlicr- 

lands Eftat lndiia a 'Malrhich& VegctaticfichctKii' by C- G* G. J. vim Steenia 
iTijdtckHft fvt Kumnklijk Ni^iierhndtfb Amdtijki^dig GemxitifJiap, RhJlI a, 
drri 5^, i9'35f ^Jid reprinted), to l^hich tiiifl chaptigrr is indebted. 

Mudi UmIuI informAtian oq the botany of the Ncthejlaoda Indies 13 in tbe farm 
of ACflCtcrcd papen in vmioiia period Ainony ihcie should be mentioned 
eipeciiLliy the jdinra/n and Butlrtim of the BuiteiiLZOF]g BotmiJn Garden (fa™), with 
papers moBtly in Engliahp Freiudi or Cenn^in, n# iropuAuf (Wdtevredczil 

and rrrftfFHJ {Buitenzont) (matnfy fbremy). The papers m the last two are mainly 
in l>L 4 .tcdi. (generally with ati Frt^Tiw.'h nnomary). 

The accurate idcnrtihi^tjon of pknts horn ihe East lodics ts a dihiCUilt matter even 
for tht expert and demaoch aecua to the Sar^ herharid at Bmtenzar^, Leiden, 
Ucrcchtn Kew and Bcriin. Two ^fiofaj* of sotne aosiatanne bjts Flo^a the 
pHiimuhi by H. N. Ridley, 5 voh. {London, 1525-5), mid Han£nfek nun dg Mom 
tilJtyjzt-o by C* A, Badier (^rtf l-in, 1934—incomplete), Trm 

^ by E. J. H. ■Comer (Sinf^pon, 1940) U vtiuablc for idmiifyin^^ the 

catniiMMi Irai of the Netheriulds [ddiea. 


Chapter XIII 

MEDIC\\L SERVICES AND HEALTH CONDITIONS 


OrEanfflatirmi Insctf-bome HHseescb: Intrirtifml Olber Impertflril: 

Oi^Bfea: OthcT Diseases: Central Health ConditUmBi Hints oa the Piesen-stion 
of HealtJi: EibliojjiaphJcoJ Ntilc 

MEDlCx\L ORG.\NIZATION 

The medical services date from the time of Bontius, 1626. There is 
now a large public health service which works in active co-operation 
with the medical service, the missions and local adminis¬ 

trative bodies. There are also many private practitioners in the towns 
and on the big estates. It la the view of the Government that curative 
medicine belongs properly to the sphere of private enterprise and of 
the local administrative bodies. 

By 1936 there existed the following medical institudons: 500 hos¬ 
pitals of various sijzes^ 15 asylums for the insane^ 42 leper colonies, 
6 sanatoria for tuberculosis (since Increased to 10) and 970 dis¬ 
pensaries, Many of these are administered directly by the Government 
Medical Service, many by outside bodies with subsidy from 
Government, and many by purely private enterprisea. 

For the training of medical men there are two mediCaJ schoob, 
one at Batavia and one at Soerabaja, and there is also 3 school for 
dentfrts. At these institutions natives graduate—in 1936 there were 
363 medical students, including 16 women—the graduated practising 
in the Netherlands Indies and forming the grtraier part of the medical 
fiervicciS there. 

The auxiliary staff of the medical department are trained at many 
places. There are iS categories in ah^ from nmaea of many grades to 
midwives, malaria and plague assistants, vaccinatora, laboratory 
technicians and subordinate employees. 

In the public health semce and that of the native states there were^ 
in i 939 t 170 physicians, 325 native doctors, 16 other medical officers 
and 24 semi-official doctors. In private practice there were 526 
physicians and 163 native doctors. In addition there were 163 military 
m^ical officers, of whom 52 w'orked with the pubUc health authori¬ 
ties. Dentists in private practice numbered 157, There were 82 
European and i ^209 native nurses and 225 midwives in official employ. 
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with 476 pri^'ate mid wives, and 426 vaccinators, 55 technickns and 
12 pharmacists, whik 372 pharmacists were privately employed. 

For the large population of these rslands this medical organization 
is fitill far finom adequate, but as time goes on the service wdll increase 
jis more natives graduate from the medical schools. 

Hospitals fail into three classes: those controlled by Government, 
tliose administered by private bodies with Gm ertunent subsidy» and 
chose controlled solely by private enterprise. The three targest 
Government hospitals are at Batavia (i^ooo beds), Semarang (ijOOO 
beds)p and Soerabaja {643 beds). Of the subsidized hospitals the 
Pctronella hospital near Jogjakarta^ is one of the brgesti it is 
surrounded by daughter establishments w^hich are in doee touch 
with it by telephone and traveUing cUruc, 

Under the Erection of the public health service are the Pasteur 
Institute and Government amallpoi institute at Bandoeng, where all 
kinds of vaccine are prepared. The medical laboratory at Bata^da 
is also the headquarters of the malaria control organization, and there 
Ls a laboratory at Bandoeng which deals espedally with problems of 
water analysis, 'fhere are four quarantine stations. 

Maiemity and Child-welfare emtres arc establislied at several 
places; the number of confinements supervised by midwives is 
steadily Increasing and in 1^39 amounted to 22,720, while in Batavia 
almost two-thirds of the deliveries are conducted by these trained 
women^ There are 76 pharmacies under tlie care of trained men. 

In spite of the long association of the natives with the Dutch, they 
still retain a large measure of distrust of w^estem medicine and a deep 
faith in their own healers. To counteract this distrust, instruction in 
the elements of hv^iene is given in schools, and there 15 also a bureau 
for popular health literature, which has produced booklets on 
hygiene and pamphlets on hookworm, cholera, eye diseases, scim^y, 
rabiest beriberi^ maternity and child-welfare and other subjects. 
Many of these have been put on sale, and others are availablG in the 
People's Libraries. 


INSECT-BORNE DISEASES 

AIalaria 

Aa in all tropical countries, malaria is the commonest disease and 
constitutes the mopt important public health problem. Malaria is 
transmitted from man to man by mosquitoes of the genus Anopheles, 
and tile different species of these mosquitoes differ widely in their 
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babit?^ AH loosqaltoes need water in which to breedi but whereas 
certain Anophet^ breed only in fresh w^atcr, others require a slight 
degree of salinityp some prefer water open to the sun. othera shady 
water; some seek the gr^y backwaters of streams^ otlicr^ will breed 
in stagnant pools or even the trifling Collections of water present in 
a nimal hoof marks. Some require a degree of warmth in the water 
which other hardier species do not need. 

Not all ATiopheles attack man with equal aridity; many prefer the 
blood of animala and will seek them in preference to manp though if 
animals are not a^^ilable the blood meals necessary to the female 
mosquitoes wiH be taken from inarL Whik it is true that not all 
species of Anopheles transmit makria in naturcp it is also true that of 
those which can transmit the disease, the most frequently infected 
are those which tend to attack man. That is to be cjcpccted in a 
cliEieaae w^hich does not affect animals. There is a stilJ unexplained 
anomaly in that certain species active Ln transmisaion in one country' 
may be of no importance in this respect in another. 

It is therefore evident that many factors play a part in the in tensity' 
of malaria in any country. The matter is of more than academic 
interest, since in the muldpUcity of Anopheles species usually present 
in tropical countrieSp and in ™w of the fact that prevention of the 
ilisease entails prevention of breeding of the mosquitoeSp it becomes 
evident that control must be selective and aimed at the dangerous 
species. Such control (known technically as species sanitation^ and 
originally conceived by Sir Malcolm Watson in Malaya) is carried 
Out in the Netherlands Indics. 

Before passing on to the distribution of malaria and its relation to 
the kinds of mosquitoes indigenous to these islands, it is W'ell to 
consider the gener^ position* Malaria causes more deaths than any 
other diseasCp and is so widespread that there can be few' personSp 
excepr young children p living between sea-levd and the highlands 
at 5pOOO ft.p who are not affected. In the endemic areas the disease 
causes high infant mortal ityi though the birth-rate is not particularly 
low^p and in these areas the general death-rate at all ages is higher than 
in chose places where malaria is less prevalent. The general death-rate 
is about 20 per i^ooo per annum; the rate in the endemic areas (where 
the disease is rife) may rise to 25-50; it reached 400 m the Cheribon 
Regency during an epidemic in igiy. It is stated that the malaria 
death-rate is higher in towns than in rural areas. 

Malaria is a disease a^inst which immunity' may be acquired as a 
result of cunsiant infections. At birthp mfents do not possess thb 
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Hired immunity^ and, since they become infected usually within 
the first year, and since the nath^es are ignorant both of prevention 
and cure, there are many deaths at this period. If the child survives 
the early attacks, hnwever, it passes through a phase of recurring bouts 
of fever, with the wrasting and anemia which resoltt and gradually, 
after a fesv years of miserable but decreasing ill-health, attains a state 
of equilibrium in which the malaria parasite continues to live and 
multiply in the blood but lacks the power to provoke attacks of fever. 
If, however, the reinfections are not constant^ but are seasonal, 
depending on the seasonal breeding of mosquitoes, the immunity 
gained in one season is considerably duninished during the interval so 
tliat at the next Lransniission season the child again suffers from 
malarial attacks, and may continue to do so up to adidt life. The 
position therefore adaes that in the places where malana is most 
constantly present, human immunity is most complete^ and where 
tranamission is seasonal, immunity is but pardaJ. 

This again is of more than theoretical interest. Where transmission 
is constant and mosquito control impossible^ eveiy^ effort should be 
made to tide iniants over the dangerous period until immunity can 
be estahlLdied, Where transmission is seasonal every effort ahould be 
made to render mosquito breeding impossible, Europeans should 
fully understand that it is most unlikely that they themselves could 
exist in any comfort in conditions under which they could acquire 
immunit)^ and that for them the problem is one of avoiding infectiom 

As a result of attacks of malaria, the spleen becomes enlarged: 
greatly so in children exposed to frequent infection. As immunity 
increases the spleen becomes smaller. An enlarged spleen ean be felt 
in the abdomen and may, in fact, be so large as to cause great pro¬ 
tuberance of the abdomen. An index of the prevalence of malaria is 
therefore the proportion of children in the area who show enlarge* 
ment of this organ. In endemic areas this proportion may be very 
high, in seasonal transmission it may vary according to the time of 
the year. 

In the Netherlands Indies malark is particularly Lntease in the 
coastal districiSi where it 15 transmitted by Anapkeies la^iowi^ a species 
which breeds in brackish pools open to the sun, for instance where 
mangrove growth has been cut* and in lagoons and brackish fish¬ 
ponds. This mf>squito breeds ui association vritb certain algae which 
float on tile surface of the fish-ponds, .d!. luJlowi is always dangerous; 
it attacks man readily^ and in a series of examinations of over ao^ooo 
specimens a rebdvely high proportion has been found infected, 
aa 


I 


402 MEDICAL SERVICES AND HEALTH CONPITIOMS 

A. is not found in Ccleb^s^ ’where the brackiah water breeder 

the relatively harooless -d. Tossiu Coastal [nalana is also transmutted 
io some are33 by fanbTOSUSt which is also found in the interior of 
Uornco anti in die island of Bangka, 

In thfi inland pliiins and mountains malaria is tranamitted by 
A. aconitus, a species which breeds in rice-fields, fresh-water fish¬ 
ponds, canals and occasionally in streams. In rice-fields the breeding 
is largely seasonal, taking place after the cutting of the rice, when the 
fields cannot be run sufficiently dry to prevent it. Improvement in 
the drainage of such fields has, however, reduced this seasonal 
breeding to such an extent that not only has the general death-rate 
been lowered, but the natives, who, because of the tinhealthiness of 
the districts, ^d begun to leave, have returned. In the mountains the 
important tnosquitues are,^. wBJii'irtiiJ, which breeds in grassy streams, 
and maculatwi w'hich is found in streams left open to the sun after 
the felling of jungle trees. In this respect the malaria caused by 
A. jfui^ulatus is man-made and must be taken into account in the 
agricultural development of the cauntiy; it may be prevHjnted by 
leaving the stream shade intact 

In Celebes some malaria is transmitted by A. subpiitus which may 
breed in the game habitat as A. Wfowi, though it is not so dependent 
on fiurfacQ algae. It may also breed in fresh water. 

These are the principal vectors of nialaita in these islands, but 
there are others which, though less important, still play a part in 
transmission. Of these A, hyrcaitus breeds m the swamps of south 
Sumatra and west Java, in canals, and rice-fields, A. kochi in pools, 
streams and rice-fields, and A. leucosphynu in shaded pnols. 

The mosquitoes so far referred to are found in Sumatra, Java and 
Celebes, and the smaller islands near, but in the eastern part of the 
archipelago the mosquito fauna is quite different. In New Guinea 
and the surrounding islands, the vectors are A. punctulatuit which 
breeds in almost any collection of water open to the sun, such as 
drains, tins, boats, footprints, dear or turbid water, but not m sueams, 
A, piatciu^tus JftoiittrcenJtr which breeds in similar water and also 
in large rivers, and A, barbiro^ttis bancrofti which in the interior 
of New Guinea breeds in shade along the banks of small lakes. 

It is therefore evident tliat malaria can be iranjimitted widely 
throughout the Nethedanda Indies, but as has been stated^ the 
distribution is not uniform. On the coast it k general and constant^ 
inland the inddence depends on factors such as the clearing of forest 
streams^ the cultivation of ricei nr the presence of sift'ainp$ nr hiU 
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strr^ims; it may thcr-cfdrc sh^w seasonal variations of great importance 
aod uikusuai conditions of rainfall may, by creating breeding places in 
abundance» so increase the number of mosquitoes that malaria may 
be spread in epidemic foniL This is particularly the case in those 
areas where transmission is not norrmlly equal all the year round and 
where the state of immunity of the population is not high. 

The three common forms of malaria, benign tertian, malignant 
tertian and quartan^ are fotuid throughout the islands- Tt is the 
malignant tertian which is the most serious and which causes the 
highest mortality. Blackwater fever, a sequel of malignant tertian, 
is found sporadicalJ>\ 

Control pi^ures are importani. It has repeatedly been found that 
treatment of the disease cannot be carried out sufficiently tlioroughly 
to eradicate it; it is impossible to treat every attack in s whole massive 
population. The control measures which give most promise of success 
are those aimed at the prevention of anopheUne breeding. These 
measures varj' with the habits of the species concerned. For A. tudlom, 
breeding in salt waier fisb-ponds, very efficient control is obtained by 
dnunmg once each month. ITis kills the surface alg^ on which the 
mosquito lan'se depend. To avoid destroying the fish {which are bred 
for food) ditches are dug round the ponds, into which the fish may 
retreat during the process of drying of the fish-pond proper. Fresh¬ 
water fish-ponds are either dried aut and converted into rice-fields, 
or are stocked trith small fish which prey upon the mosquito larva:. 
In the rice-fields breeding takes place shortly after the cutting of the 
rice. For control the fields are planted all at the same time, and after 
reaping are completely dried. In the earlier stages of flooding the rice- 
ficlds are allowed to remain wet for nine days and then dried for two* 
the cycle being repeated. The drj^ing destroys the mosquito brva:. 
Irrigation w'ater is carefully controlled, and the channels so con¬ 
structed that sluggish backwaters are avoided. 

In the hills where A. nmcuLitus may breed, control is effected hy 
maintaining the shade of natural vegetation along the streams. 

In recent years there has been an Increase in malaria in those areas 
in which the bouse improvement cimpalgn for the suppression nf 
rats (and therefore of plague, see below) has been pressed. 'Fhe reason 
for this is dial in the process of house Improvement small pools and 
puddles are formed in the holes from which earth has been dug and 
these make breeding places for the mosquhoes. Much of die house 
improvement is done by the natives themselves, and supervision from 
the point of view of malaria is not casvp 
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PlAGL'E 

Plague is primarily a disease of rodents, in the Netherlands Indies 
of rats. The cause is a baciUu5 which is pr^ent in the hlood of diseased 
aninials. This bacillus is transmlttL-d from rat to rat fieas, which suck 
the blood of the animals. In the stomach of the fica the bacilli multiply 
to such an extent that the food passages become blocked, and when 
such a blocked fiea next bites an anijoaJ the dgaroua but unavailing 
attempts to swallow cause bacilli to be ejected from the proboscis into 
the bitten animal. Fleas leave dead rats, and in default of living rats, 
will attack man. 

Rats are found in ships, sew'crs^ grain stores and m houses, and it 
ia through these connexiona with man that the disease is spread. 
Rats and fleas are carried in merchandise along trade routes, and out* 
breaks may be found spreading along these routes. 



fr'ia- 139- from Ft 3 (ruc in Javn , 

Le^gw' af Nations tnterguL'€mmeniaI Cof^rtrmi^ fl/ Efulmf Ct^nfrki 
^ Jbirat Hyei^- pTf-paraltFry papan: Naii^tfal I^poFts, Rfport on lAr N^sthethrxdl 
Indin, p- 169 (Geneva, 1937 )- 

In the Netherlands Indies plague has been present since the great 
eaMcm pandemic of 18941 but from Sumatni and Celebes it soon 
disappeared. In Java it still persists and has risen and fallen in great 
epidemic waves, the last three of w hich occurred in 191J-15, 1920-27 
and 1932-36 (Fig. 139}- In the mterepidemic period, moreover^ 
considerable nmnbera of cases have been reported. In the earlier years 
the epidemic foci w^ere in centml and east Java, in the later years in 
west Java (Fig. 140). The known di^ths from plague during the 
period igii'-jh numberied 207,666. 
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In Java, buitian plague h almost exclusively a disease of the 
nativeS;! whose houses arc infested with rats. It is found especially in 
the hiU country above i,6oo ft., particularly at the beginning of the 
rainy season in December and January^ Bubonic plague is, as in other 
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countries, the commonest form; in this form the infective bite of the 
Sea takes place usually on a leg, oceasiunally on an arm, and the 
characteristic sign is swelling of the glands in the groin or armpit, 
known from early timjcs as buboes. In java the case-mortality from 
this form is very high, usually from 60 to 70%. x^notlier type occurs 
in w^hieh spread is direct from man to man without the intervention 
of fleas. This form is a plague pneumonia w^hich may arise in the 
comse of bubonic plague; the sputum b laden wdth bacilh and these 
are expelled Into the air by the patient in the act of coughing or even 
talking* There b great danger that persons in contact with these 
patients wiU contract the disease through the inhalation of droplets 
of sputum expelled by the patients. Pneumonic plague b invariably 
fatal; it b found in Java in small outbreaks of two to ten cases, and 
accounts for 6—8 % of the total plague t^ses seen. 

1 he rats alleeted are the brown Malayan house rat Rattus rAtlut 
diardht Ratius coticolor inland, and, to a very small extent Rattus 
norc^tus^ the broviTi sewer rat* The principal flea involved b the 
tropical rat flea Xempsylla chmpis^ notorious in this respect throtigh^ 
□ut the tropics. 

In Java control measures f^J into two categories; measures of rat 
control, and protective inoculation. Hat control in ports follow's die 
usual procedures fumigation of shipSp quarantine, and construction 
of rat-proof godowna and stores. In the country dbtricts, where the 











406 MEDICAL SERVICES AND HEALTH CONDHIONS 

majority of cases are found, the Dutch have instituted tlie campaign 
of house improvement, which has as its object the alteration of existing 
houses, or the construction of new houses, in such a manner that 
facilities for rat nesting arc eliminated. To this end double walls are 
abolished, bo that rats may not nest in the space, bamboos used in 
building are sealed at each end for the same purpose, or replaced by 
wooden beams, the use of tiles to replace thatch is encouraged, and 
regular inspections are made. The Dutch have carried out this 
campaign without compulsion but with the aid of a small bonus for 
each completed house, and report astonishing sum^; by the end of 
193S no leas than 1,525,364 houses had been improved. The un¬ 
expected effect of this activity in causing an increase in malaria has 
b«^n referred to above. 

Preventive inoculation been developed in an unusual manner. 
It is usual, in inoculating against bacterial diseases, to employ 
vaccines of bacteria killed by heat, but the Dutch bacteriologist 
Often some years ago isolated a bacillus, presumably a pla^e 
bacillus, of such feeble virulence that it could not, even in the living 
state, provoke the disease in small animals. It was found that this 
organism similarly failed to produce ill effects when injected in man, 
and that the prntective power developed in animals was greater after 
injection of suspensions of these bacilli than after the injection of 
killed vaccines. This method of inoculation with the living vaccine 
has been applied in Java on a massive scale since 1934, and by 1938 
over y,000,000 persons had been so immunized. The Dutch have 
great faith in this measure, and certainly, since it was instituted, the 
epidemic wave of plague has steadily and steeply declined. 

Typhus 

The typhus group of fevers is represented in the islands by mite 
fever, in which the causative organism is transmitted by the larv'st 
of scrub mites from rodent to man, and by endemic or murine 
typhus which U a disease of rats spread to man by rat fleas. Mite 
fever, now regarded as identical with the scrub typhus of Malaya 
and Japanese river fever, is commonly contracted in scrub country, 
and may particularly be expected in groups of labourers engaged in 
clearing bush; it is especially in northern Sumatm and New 
Guinea, though a few cases have been reported from Java and west 
Borneo. The incidence is not high, about 500 cases are reported each 
year from north Sumatra, and the case-mortality La no more than 
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about 5%,. The mite meriminated is the brva of Trombinda deUcTtshi 
but it is suspected that ticks of the genus Aird^Iyomma may aJso 
transmit the disease. 

Murine typhus is seen in Java and is a more serious condition- It 
is not so fatal to rats as pbgue, and there is not, therefore, tlie same 
tendency for fleas to seek human hosts. It ta for this reason uniikely 
that murine typhus would cause extensive oittbreaks in man, though 
in Shanghai and Mexico this form has been transmitted to man and 
has then spread in epidemic fashion from man to man through the 
human louse. 

These diseases are not sufEeicntly prevalent to warrant prophylactic 
vaccination^ but care should be taken to avoid mites in the acrub 
country- For natives the smearing of a i3!iixttire of coconut oil, 
iS Utrest and Cajuput oil 800 cc. on the legs before clearing work is 
undertaken, is reputed to be valuable. 

Dengue Fever 

Dengue fever is stated to be generally distributed through the islands. 
This is a painful hut tri™! fever, which causes much temporary 
ill-health. Tt is transmitted by the mosquito Aedts a^gvpti. This 
mosquito, in Africa and South America^ h the transmitter of yellow 
fever, and though yellow fever has never been found in the Far East, 
the probability of wide spread^, should it be allowed to eriter, is not 
in doubt. 


rNTESTIN.\L DISEASES 

Cholera 

Cholera haa in the past swept through the Netherlands Indies, as it 
has through all the neighbouring countries. In 1510 there were 
^+•733 deaths from this disease, in 1914 just over 1,100, in 1918 
almost Eo,ooo, but m 19^0 only 37. From 1923 to 1934 there were 
only 17 cases. Cholera is an intestinal disease the cause of whidi is a 
microscopic organism. Vibrio thotenr. The striking feature of cholera 
is the immense and profuse diarrhcea, with the passage of fluid 
motlonB which soon lose their fsecal character and resonble rice 
Vi^ater. In this thin fluid the vibrios are present in countless millions. 

Cholera k transmitted through the contamination of food or 
drink with fiscal matter, or by direct contact with patientSp or through 
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the iDtervention of flies. It la pArticukrly cx)Jinected with wntcr 
supplies^ and contammated water from wells and rivers has in the pa^t 
played the chief part in the enormous epidemics which have taken 
place in the east. The protection of water h thiLrelbre probably the 
most important step which can be taken in the preventiun of this 
disease. Though this has been done in many places in the Netherlands 
Indies, it has not been possible in most rural districts^ and the public 
health authorities have in the past resoited to mass inoculation with 
cholera vaccine p together with strict control of immigrants and 
pUgrims. It la not easy to determine the efficacy of each of these 
measures, but the fact remains that in the last twenty years the true 
classical cholera has not presented a serious problem, though in view' 
of the fact that it constantly occurs in India and Indo-China, there is 
alwavs the possibility of its reintroductioni 

In 1938+ however^ a disease broke out in Celebes w^hich w-as 
indistiiiguiahable from cholera but vvhich, on investigation, proved 
to be due to a vibrio apparendy identical with that found in pilgrims 
at El Tor, on tlie Red Sea. This El Tor vibrio had never before been 
fuuiid capable of producing disease in man, but there was no doubt 
of its effect in Celebes, where cases were found up to 19+0^ though 
the outbreak was not large. 


Typhoid 

Typhoid L$ another intestinal disease characterised by diarrhoea 
and the passage of the causative organism in the stools. It is spread 
through the contaminabon of food or water, but there Ls the particular 
danger that persons in apparently good health may carry and pass out 
the bacilli for long periods after an attack, or even without an attack 
having occurred. These carriers arc dangetous, especially as they 
may contamiiiste the food they prepare for others; they have been 
responsible for many outbreaks. Another source of danger is found 
in those natives who use human excreta for fertilimig the soil of 
gardens in which vegetables are grown. Europeans would be well 
advised first to have their cooks and servants examined, secondly 
to eat no vegetableai and drink no milk or water, provided by natives, 
without thorough boiling and thirdly to he inoculated again^ the 
disease. 

In Batavia the cases of typhoid in 1917 were: Europeans 6-7 per 
i,oc» of the population, natives i t, Chinese 3-8. This high rate in 
Europeans indicates the danger they run. In 1937 there w^ere about 
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5pOOO re|>orted cases of true typhoid in the Netherlands [ndiea^ and 
in addition there were 946 cases of the related diseaset paratyphoid A. 
Inoculation against these diseases should be insisted upon by 
Europeans; it affords good protection but should be repeated at 
intervals* 


Dyskntert 

Dysenteiy^ is a disease characteriaed by diarrhtsa and spread largely 
by contact and by flies. The baciliaiy' form affects all ages^ but it is 
common in children: this disease and infantile diarrhoea are res¬ 
ponsible for a high proportion of infant deaths in all tropical coustri^, 
Dysentery is constantiy present, but increases to epidemic propor¬ 
tions from time to time, ,'\bctut 70% of the cases are due to the 
Flexner organism, and the disease is relatively mild, but the severe 
Shiga type is also found, especially in the Bantam region. In Java 
and Madoera in 1939 there were 5,031 cases of bacillary dysentery 
with 536 deaths^ these are only known cases and many others must 
go unrecorded. This disease causes about 4 5% of all hospital deaths. 

Am(Fbi€ dysmtety 

.:\jnoebic dysentery is widely spread hut much less acute. I’w'o 
features of this disease are important. The first is that the causative 
organism, an amoeba, may be passed m cyst form in the excreta for 
many years and may even be present m persons who have never 
suffered from an attack of the disease. The second is that it gives 
rise to abscess of the hver as a late result. Epidemics rarely occur, 
though the method of sprii^d is similar to that of bacillary dysentery. 


0 *rHER EMPORTANT DISEASES 

Hookworm aku other Ho-MINthic Infections 

Of the diseases caused by worms, hnekworm infection is the most 
widespread in the Netherlands Indies. To understand the spread of 
this disease it is neces^uy to have some knowledge of the life history 
of the parasite. The common species is Necatm' ojnmraixuj, which 
is found in 91-8% of cases, the remainder being Ancyhstoma 
duodcnalt. The worm lives in the human small intestine and the 
female produces a constant stream of eggs which are paissed out in 
the feces, in suitable conditiDns of shade and moisture the eggs, if 
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deposited on the BUrfa.ee of the ground, hatch out into minute 
larval worms which are able to move in the moist earth* After under¬ 
going certain changes these lanfise ceaae to feed and are ready to attack 
man. This they do by penetrating the gkin whence they are carried 
by the blood to the liijigs. They then make their way up the air 
passages to the throaty pass down into the stomach and» when 
mature^ attach them^lveB to the mucous membrane of the small 
idtestine. There they suck blood for their own nourishment. 

These worms are only about ^ in. in length, and the amount of 
blood a single worm can take is small, but smee there mny be 
himdreds present^ the coutinuous drain of blood over long periods 
may, and frequently dues, lead to serious anaemia. ITiis is not often 
directly fatal, but leads, to loss of strength and energy and to lowered 
resistance to other diseases. Hookworm infection is therefore a general 
pubhc health Concern, both because of its effect on community health 
and because its prevention is a matter of sanitation. It Is a disease of 
great economic importance, since the working capacity of labourers 
is involved. 

A consideration of the life history of the worm makes it clear that 
spread is a question of bad sanitation. Natives usually deposit their 
feces indiscriminately and commonly chouse shady bushes for the 
purpose. Plantations offer many opportunities for this piactice^ and 
the eonditiDns of ^de, temperature and moisture are favourable for 
the development of eggs which may be in the feces. Further, it is in 
just these places that natives walk barefoot, offering to the larv® the 
bare skin necessary^ for their entry into the body. On the other hand, 
feces deposited in deep pit or bored hole latrines are hannl^^» 
though from ehallow pits the lar^'^ are able to reach the ground 
surface. Latrines, the edges of which arc fouled with f^es, however, 
are dangerous because bare feet are constantly placed w^ell within 
range of the larv*. 

In the Netherlands Indies hookworm infection h widespread m 
the niral districts, where 8o to 90% of the natives may be affected* 
but fortunately the average number of w^orms is not high. This means 
that although minor disabilities no doubt exist, serious illness is not 
common. This may be a result of the measures of control which have 
been taken. These coi^bt of campaigns to encourage the construction 
and use of proper latrines, and the treatment of most hospital patients 
with one of the many drugs efficient in the elimination of hookworms. 
It has been observed that there is a marked decrease in the incidence 
of thut infection where intensive sanitary work has been carried out. 
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The combimtion of hookworm Lafccdon and malaria gives rise to 
a condition of severe anacmiap which is commonly found in some 
districts. 

Other intestinal wonns are common, but are less koportant. Tape¬ 
worm infection is found especially in Bali* where Ttmia sa^inaiaj the 
tapeworm acquired from the eating of undercooked infected beefi is 
found. In other places Tania soitumj the podt tapeworm ^ ia found. 
Both worms are widespread, but infection is rarely serious. 

Trichinosis is another infection acquired from eating ill-cooked 
porkj it is generally more severe than tapewtsrm mfectioUi though 
some perspns do not expedcnee more than a passing illness. The 
presence of these worms in the Netherlands Indies indicates the 
importance of cooking all meat thoroughly, since heat W'ill kill the 
larw present in the meat fibres, while superficial cooking, during 
vrhich the interior of the meat rpay not become really hot, may be 
insufficient. 

Infection'with Echinost^ma tioc^iium found in Java among the 
insane who live in colonies^ and in Celebes among the people who 
live round lake Lindoe. This worm pa^es one stage of its life history 
in certain fresh, water snails, and the second stage either in snails of 
other species or in fresh water mussels (in Celebes). These snails 
and mussels are often eaten LnsufEciently boiled, so that the lar^^ 
forms of the worms arc not killed, and proceed to their third 
developmental stage, in the intestine of maut where they reach 
maturity. The symptoms caused are shght, some diairhcca and 
abdominal pain, and the infection usually dies out in the course of 
several months. Round lake Lindoe up to 96% of the population of 
some villages are infected. 

Infections with the round worm Aicaris lumhneoides, and whipworm 
Trichuris ^rirAj'ur^i are common, especially in children. They indicate 
bad sanitary habits, but are not often the ^use of severe disease. 


FiUBTAsrs 

Filariasis is a disease caused by tvorms, but of an entirely different 
kind. In this case the embryo worm ia found in the blood of man, 
whence it is taken up by certain species of mosquitoes, and after a 
period of development in the body of the mosquito, is reinoculated 
into man at a later feed. This stage is now able to develop to maturity 
in the human body, and seeks as its habitat the lymphatic gbnds. 
Here the adult worms pass their lives and mate, the female thereafter 
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producing constant swarms of minute embryos which arie passed into 
the blocxi gtream. They cannot develop further unl^ taken into a 
mosquitOp but are available to any mosquito which bites. They 
cannot p howevert develop in all mosquiioeSp but each species of worm 
embryo can grow in several mosquito species. 

There are two common blarial wormsp TVuckerfria bafuro/ti and 
JV, malayi; the embrys“ of the latter w^as first recognized by Brug in 
the NeLhcrlanda Indies. W\ ba 7 i€Tafii is found in Hatavia^ thy ialand 
of Kabaena, Celebes, New Guinea and elsewhere. It is carried by the 
mosquitoes Culex fatigtim^ Anopkeki A. suhpklu^^A. 

A. barhirastris in the more western islands. In New Guineap where 
the mosquito fauna is quite differentp it is carried by A. punctul^us 
typKUSf A. pufiatiilnins ffw/iHrcsttJiV and harbiTo^tns bdJicrafii. The 
breeding places of most of these have been mdieatcd in the sections 
on malaria — control of breeding la not easy. 

Wtiirhereria malayi is found in BomcOp Batavia and elsewhere in 
Java (especially in the Serajoc delta) p Celebes^ New Guinea, the 
centre of Sumatra and other places. It is carried principally by 
mosquitoes of the genus Mamttnia, These mosquitoes have breeding 
habits quite unlike the mosquitoes already mentioned m that the 
larvffip developing in w^ater* obtain their oxygen by piercing tl^e rtJOts 
of certain w^ater plants. This is important because die larv^se cannot 
develop if these plants are not present, and removal of the plants is 
therefore effective in control; unfortunately some of the mosquito 
species attach themselves to the roots of ^w'amp trees vi^hich cannot be 
effectively rtmov'ed. The spedes of Alansamfi concerned are AL 
antiuli/er^f A/, unt/nnniif mdiarfa and they breed largely in 
association with w^atcr plants of the genera IpontoEa and (in some 
places) Pfstm. in Martapoera (Borneo) infectioii w^as found in 22% 
of the specimens of A/, armulifera and in 6% of A/, nmformis 
examined. It is stattal that Ampheks barinrosiiis in Celebes and 
AmpkA^s hyreanus in Java are vectors of W. fmtlavi. 

Fikiiasis may entail no more than the presence of the worms in 
the glands and of the embryos m the blood; there may be no ill- 
health. The c^ryos are found in the blood in far greater numbers 
at night than in day^nie,. but the reason for this is not clearly known., 
1Tie percentage of people in whom the embiyos are found varies 
from 9 3 in part of New Guinea to 4^ elsewhere in that island, from 
20 in Kabaena to 24 7 m Cclebea, from 1 1 8 in children in Borneo to 
3z z in adult males in the same area. In a minority^ of cases, however, 
hlanal infection produces marked physical disabilities/ the most 
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stxikmg of which is the ccmdition known as elephantmios^ in whJch^ 
owing to the blocking of the lymphatic drainage ^ limbs or scrouim 
enlarge to an enormous size, 

There is no effective treatment for fibnasis, other than surgical 
removal of elephantoid tissues, and prevention by control of mosquito 
breeding is exceedingly difficult. 

Leprosy * 

It is estimated that there are about 50^000 lepers in the islands and 
that in some areas the incidence reaches 1—1|% of tlic population. 
It is generally accepted that leprosy is a disease transmitted from man 
to man by direct contact^ but that, in generah contact must be pro¬ 
longed and intiinate. For this reason it is a disease commonly 
transmitted within families. It is very alow of development, and in 
its early stages may show' little sign beyond a small patch of pigment- 
less skin, or loss of sensation over a small area of the body, but the late 
effects may be devastating, with paralysis of the limbsp loss of fingers 
or tucs, and large unhealing ulcerSt *^r it may be characterised by the 
appearance of gross irregular tliickenings of the skin and exaggeration 
of the normal folds, giving the face the typical leonine aspect. It is 
this latter form of the disease which is particularly infectious, since 
the bacilli which are the cause of the disease are present in the 
profuse discharge which comes from the nose. 

Leprosy itself is rarely fatal, and lepers commonly live many years ; 
death is usually due to other diseases, notably tuberculosis of the 
lungs and pneumonia^ 

For the treatment and Isolation of lepers there were, in 1939, 
49 institutions in the Netherlands Indies, with accommodatinn for 
5,300 patients. The majority of lepers are therefore livlrig at large, and 
10 reduce the risk of infection of healthy persons, the Government 
encourages the isGlation of patients in separate huts in their own 
districts. Such isolation is usually but partial but in a disease in which 
long intimate contact is a feature of infecdou, such partial isolation 
may have some value. 

Trcaimcnt may be successful if undertaken at an early stage of the 
disease* but it must be long continued. Leprosy is fitiU a serious 
problem in these islands, but may uot be as devastating as its reputa¬ 
tion would suggest. 

TuoprcAi Ulcer 

Ulcers of the legs arc general. They arise commonly from trivial 
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injuries and attain their greatest extent in the mal'iiourishctL These 
ulcers may be enarmoiiAi destroying the tissues dowTi to the bone, 
and even necessnadng amputation. They arc often found in planta¬ 
tion labourers who are especially prone to the injurl<[^ which initiate 
the process. Much working rime is lost through these ulcers, and often 
needlessly bo; if slight abrasions were at once treated, many ulcers 
would be prevented, b^t when once they become large, which they do 
rapidly, cure is a lengthy process. 

Yaws 

This is a disease w'hich may give rise to ulcers whose late results 
simulate those of tropical ulcer, but it Is an entirely different disease^ 
caused by an organism indistinguishable from that to which syphihs 
is due. Tt is, however, not a disease which is transmitted by sexual 
contact. In its acute stage it is characterised by sores on various parts 
of the body^ in the discharges of which the organisms arc found. 
Yaws 15 transmitted by direct contact, especially to children. In the 
Netherlands Indies surveys have been made; in one of these 20-7% 
of the population examined was found to be infected, 8 9% in the 
infectious stage, but in some vilbges the rate was as high as 5 o' 3 %. 
The total number of cases in the islands is therefore enormous, but 
fortunately the disease is rarely fatal, though it may lead to much iU^ 
health and sometimes to crippling deformities. 

Treatment with the salvaa^an preparations Is very effectivep 
especially in the early stages, and the Dutch conduct special and 
widespread treatment campaigns. In 1927, 731^000 persons were 
treated, and the Government adopt the policy of demanding a small 
payment from those who can afford it, on the gmimd that this makes 
the people appreciate the value of treatment. 

Venereal Diseases 

These are widespread and are respunsible not only for much ill- 
heakh, but also for much sterility and infant mortality. It is csUmaied 
that 10-15% ^ ^ population of Java and Madoera* between the 
ages of 18 and 50^ are infected with one or other of these diseases. 
Syphilis has been found in 4-1 % of Indo-European women, in 7 7% 
of Chinese, and 4 to 6% of native women in Batavia. In general 
gonorrhera is found twice as frequently as syphilis. Brothels flourish 
in the cities, and these diseases are consequently much more common 
in urban than in rural communities. 
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Sj'philis is often passed from infected mothent to the children they 
bear. Many of the infants are bom dead or die soon after births faut in 
Batavia 4 to 5 % of the surviving children are ayphilidc, Syphil b may 
give rise to late effects which may not be evident until years after the 
first infection. In many tropical countries certain late results in which 
the brain is affected are more rare than in EurupCi but these late 
results^ including general paralysis of the insane, are seen in the 
^Netherlands Indies. 

Treatment for syphilis is generally available in h ogpitals, but three- 
quarters of the natives who receive treatment do not complete the 
fuU course. Further, more than half of the infected people do not 
attempt to undergo correct treatment^ but rely on the many native 
quack remedies. It is therefore evident that, as in most other tropical 
countries^ the syphilis position is unsatisfactory, 

Gonorrhma is not transmitted congenitally to oew-bom infants 
except tliat the eyes of the infants may be infected in the act of birth, 
as the head traverses tlie diseased passages of the mother. Untreated 
gonorrheeal infection of the eyes not uncommonly leads to permanent 
blindne^^ Gonorrhoea is also a frequent cause of sterility in women^ 
and in men causes stneture of the urethra and the conaequent urinary 
troubles. It is a more serious disease rbnn many people think, and in 
the daj^ before the discoverj^ of the new sulphonamide dmgs, was 
difficult to cure. Even now these drugs cannot be avaUablo for the 
mass of natives of the Netherlands IndieSp and the disease is largely 
untreated^ 

The other venereal diseas^^ soft sore* IjTOphogranuloma in¬ 
guinale and the foul condition granuloma vencremii are seen, but are 
not nearly so common as syphilis and gonorrhoea, in 19371 1,281 
cases of granuloma venereum were reported; for this, treatment with 
tartar emetic injections b often effective* 

Tuberculosis 

Tuberculosis is prevalent^ especially in towns. 'Fhe common form* 
as elsewhere throughout the world, is that in which the Itmga are 
affected, and in this form infection is transmitted from man to man 
directly. The bacilli are present in the sputum of disused persons, 
and are expelled into the air in the acts of coughing^ sneering and 
even talking. Bacilli thus shed may be inhaled by those dose to the 
diseased person. Spitting may be dangerous, since when the sputum 
dries on the floors of bouses, the bacilli may be spread into the air 
and inhaled by those inhabiting the building. 
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In Eurupc a ttinjiidenible: amount of huirian tuberculoeist ^ptciaJly 
of glands^ bones and jointSp is contracted by the drinking of milk from 
tuberculous cattle^ but in the East this danger is not nearly bo great. 

Tuberculosis of the lungs is especially severe in the first half of 
adult life, and is a serious cause of mortality at a time when men and 
women are raising families. As a result of the ignorance and bad 
hygienic habits of the natives, infection is commonly tranamitted to 
young children, especially in the infected famihes^ but also to children 
living close by or frequenting placea where infected persons are to be 
found. The effect of such chance infection is usually not serious, but 
in a minority of cases it may lead to the development of definite 
disease, of glands^ bones, or joints in chUdreu, of the fatal tuberculous 
meningitis in mfant&p ur of tuberculosis of the lung^ in adolescenls. 
The extent to which infection has spread is indicated by the results 
of the tuberculin test in Batavia and rural Java where the percentage 
of positive results is to in infants, 35 at agea 5-14, and ^ to 70 in 
adult life. The number of cases in which infection progresses to actual 
disease ia, of course, very much smaller- 

Tliat tuberculous meningitis is not rare is shown by the fact that 
180 cases were seen in a Batavia hospital from 1932 to 1940. This 
number constilutea half of the total cases of meningitis admitted. 
These can only be a fraction of the cases actuallv existing in the 
population. 

During 1939 there were 8,677 parents admitted to hospital in the 
Netherlands Indies for tuberculosis of the lungs, and 1,273 for other 
forms of the disease. The actual number of cases in the islands must 
be much higher than these figures indicate. Tuberculosis of the lungs 
accounted for of all hospital deaths, and other fom^s for 

102%. In a sur^^ey of 330,000 estate labourers in Sumatra in 1930 
it is stated that tuberculosis caused more disability and deaths than 
any other disease except acute respiratory^ diseases (for instance, 
pneumonia). Though the disease is not usually acute, its course, 
unless great cart is taken in treatment, is usually steadily prtigressive 
to death in nature races. 

Tuberculosis is therefore a serious prablem and probably one of 
increasing importance, and no doubt it is true that die natives do not 
possess the same standard of resistance as the white races. Other 
factors influence the extent and spread of the disease, especially the 
habit of overcrowding in the homes, the poor state of nutrition of 
many natives, and possihly the presence of hcx>kworm disease and 
malaria. 
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To deal with this skiisitioii the Dutch have t^ea certain ^tepa, 
A tuberculosis study committee has been set up, to investigate the 
pteition. Instruction in measures of prevention U given in asstxiation 
with the other health campiiigns which are conducted, for instance 
the hookworm campaign. There is continuous effort to improve diet 
and housing conditions. For treatment and isolation of the patients 
sanatoria have been built, four by the Governihent and three bv other 
bodies, while ten of simpler type are projected. There are'fifteen 
consultation bureaux, equipped with X-ray apparatus. The sanatoria 
are so much in demand that they cannot accommodate all the 
patients seeking admission, and a eystein has been developed under 
which the otvners of houses round the sanatoria take in the patienta 
who receive their treatment at the institudon. 

Pneumonia 

This is one of the principal cauaca of death in both children and 
adults. It is three or four times as common in the nadves as in the 
European, and the case mortality rate (30%) is twice as high. In the 
army it is more important than typhoid, and in prisons in Java it 
occura in epidemic form, it is thought that the chillmg effect of 
clothing wet with rain has something to do wdth the frequency of this 
disease* and that other diseases, especially malaria, predispose to it, 
Preventitive measures in the general population cannot easily be 
taken, but from experience ^in^ m South Africa, it would seem that 
the avoidance of overcrowding in the sleeping quarters and barracks 
may lead to diminution of incidence. It therefore appears that close 
contact leads to transoiissiuti of the disease from one person to 
anotber* though such infection is not the whole explanation of the 
^urrenee of the disease. Treatment has been enormously improved 
m recent j'ears through the introduction of the sulphonamide drugs. 

Smallpox 

This is not now^ a serious menace. In t$i3 there wen- 35^000 eases 
with 8*000 deaths, but this high incidence has fallen: in 1927 there 
were only 400 oases, and since then there have been very few. A 
vaccine institute was established in 1S91 and vaccination is now 
carried out widely and consistently. 

Diphtheria 

Diphtheria is important. In 1939 there were 786 cases with 106 
□eatiis m Java and Madoera, Cases are also seen in the outer provinces. 
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Other Diseases 

Scarht Is stated to occur ^porndicaUyp and measles and chitken~ 
poic arc seen. Injiuen^^u is seen ever)' year but occasionally assumeis 
epidemic proportions* There are a few cases of c^ebrospinal mfnm- 
gitis each year, and several cases of infantile pandysis have been 
reported. l^uTfuiiic fei^er has been recorded, 

R£ibies is reported, and in 193^^ ^zz persons were treated through 
the organizatioii of the Pasteur Institute. This docs not mean, of 
course, that all these persons were actually infectei Cases of rat bite 
/e*£r arc found from time to timei treatment with the salvarsan 
drugs is effective. More important than this is leptospirosis or Wcil'$ 
disease. This ia primarily a disease of rats, and^ to a sinaller extent, 
of dogs and cats; it may aifect man. It is causetl by microscopic 
(irganisms, Leptospira icterohtemorrhagii£ or L. botaviie^ which are 
present in the urine of diseased rats and which may pass through 
human skin or mucous membranes. There is no mtermediate insect 
carrier, as in plague. In other countries thia disease is known as mud 
or slime fe%"er, and is contracted through contact of human skin with 
mud or water cuntamidated by rats. Thus, bathing in contaminated 
water, or working in rat-infested sewexs may lead to mfection. 
In the Netherlands Indies the rats concerned are Rattus norvegicus, 
R. bretirauJatus and 72 , rontolor^ The disease in man may he severe 
and even fatal, but on the otlier hand it may be so mild as to be 
missed. Diagnosed cases are not rare in Batavia, and examination of 
the blood of 150 healthy persons revealed the fact tliat 39% had been 
infected. 

Rhinoseteroma^ a bacterial disease which affects the nose and throat, 
and which is moat common in women aged 20—35^ is reported from 
the Batak lands of Sumatra. 

The infectious eye disease trachoma is frei^ueiidv seen, and is 
responsible for much of the blindness which exists. The incidence 
^-aiies, and some parts of the islands are free ftom it, A campaign of 
treatment is carrieti out by specially trained nurses working under 
an eye specialist. 

Shin diseases are very cummon, impetigo is seen, especially in 
children, tinea imbrici^a, a skin infection due to a fungus^ and other 
fungua diseases, are reported quite frequently. Infestation with head 
and body lice is frequent. 

All forms of cancer are found. 

Insanily is a condition which has necessitatetl the institution of 
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four large asyluma with S,ooo inmates, five observation asyJums w^itfi 
1,100 inmates, and obser^^atioa stationa with 316 inmates. 

The use of opiwn is wddesprEad, but the drug is, b general, used by 
moderate smokers, and, except m a few cases of gross addiction, does 
not present a serious problem. There h litde akoholism. 

Stons m the bladder or kidney is not uncommon; it is thought that 
this condition may be a result of deficiency pf Vitamm A m the diet. 


GENERAL IIE*\LTH CONDITIONS 

Infant Mobtacity 

The infant mortality of Batavia ha$ been carefully studied. In the 
period 1934-36 there were i 3 ,ooo native bfiint deaths, representing 
30% of the bve births, but in the pcsorest native class this rate may 
be almost 50%. In the Chmese the rate was i b the Europeans 6 
b the same period; for comparison the Amsterdam rate of 3 h given. 
The native rate is one of the highest reported from tropical cities, 

1 he first three months of life are the most critical; the causes of 
death are many, but malaria is rcgarTied as one of the most important 
No doubt, as in other primitive communities, infant diarrhaa and 
congenital syphilis are also important, 

Hol-sino 

Houses are made usually of wood, bamboo and palm leaves, but 
brick is used for the larger dwellings. Doors and window^s are b- 
sufficient to provide adequate light and ventilation. Overcrow^dbg 
IS not common in rural areas, but occurs in tnwns. 

House improvement is therefore desirable, but is only considered 
urgent when there is direct clanger of disease, as in the case of plague. 
Tlie Government supports schemes for good bousbg by gi’^ing 
financial help and by expropriating land for building. 

Native Nutiution 

The nutrition of the natives is not good, their diet consists largely 
of carbohydrate (starchy) fooda^ b poor in fats, and contains little 
animal protein though there is a considerable amount of vegetable 
protein. Rice b the staple food and is largely cuJtitTited, The peasants 
use a crude method of huskbg m which the pericarp and embryo 
(i,e. those parts of the grab which contain the important vitamin B) 
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arc not removei This rice is therefore satiafaetoiy, but in other 
commuTiities the practice of eating polished rice is common. Polished 
rice is the grain from which the pericarp and embryo have been 
removed in the mechanical method of preparation, which h larg^y 
used and which produce a grain white and clean in appearance. 1 he 
rice commonlv eaten by Europeans is polished^ and this sets a atandard 
imitated by the narivos; it is devoid of vitanuns and contains only 
starch. In the diet of Europeans the lack of vitamins is not important 
since these are present in the other articles of diet, but in the natives 
for whom rice is the staple food, this deficiency is serious, 

Mabe is used in some areas, but in parts of Java it is the custom 
to remove the pericarp and give it to the poultry, and to wash the 
endosperm in running water for three days, a process which removea 
the vitamin B, In Madoera^ however, the pericarp is eaten as porridge, 
with good results. Other starchy foods are sweet potatcMis (which 
conbiift vitamin A), cassa^-a, sago (in the Moluccas) and cane sugar, 
^rhe government encauiagcs the cuttivation and use of the soya bean. 
Peas and beans (gram) are extensively eaten and provide protein (but 
the djengkol bean sometimes causes damage to urinaiy' system) ; 
vegetables of several kinds are grown, and are commonly taken as 
soup. 

A considerable amount of fish is eaten in coastal districta, but milk, 
meat and eggs are little used except by the wealthy, or at feasts. Some 
animal protein, however is eaten in the form of bee larvae, grass¬ 
hoppers, frog^ and snails, wdvich are appreciated by same of the 
natives. Coconut oil and gruund-nutg supply fats^ and the latter 
contain v’itamin B. Chillies, ridi in vitamin C, ate used. 

lliere are two native foods which may give rise to fatal poLsotiing; 
they are prepared by allowing moulds to act on ground nut cake 
{Onfjam) and coconut cake {Bangkrek)* 

Fruits are usually eaten raw^ and include the egg plant, the Goa 
bean and the mango; the use of fruit protects against scurfy. 

The use of tea and coffee is general. 

Deficeency Diseases 

The diet of the native population is deficient in several respectSt 
sometimes it is deficient in quantity, and hunger redema (a condition 
of dropsy of the Limbs, associated with emaciation) is not unknowH: 
though it b rare. But the more widespread deficiencies arc not of 
butt or quantity of total food, but t>f the vitamins essential to good 
health. Deficiency of vitamin A b perhaps the most common and b an 
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indicatiQn of the lack of animni fatsip and odi^r substancf^^ in diet. 
The signs of this deficiency are certain eye troubles and possibly a 
reduced resistance to Infective disease and the formation of stone in 
the kidneys or bladder. 

Beriberi 

Deficiency of vitamin is reflected in the disease beriberi, which, 
though it does not now occur in the epidemic form it once assumed^ 
is still sccHj and is often found in the wealthy. It is a disease par¬ 
ticularly associated with the eating of poUshed rice or of $ago, and 
only affects those whose diet consists of more than two-thirds carbo¬ 
hydrate. It Is seen tn cities, Avhere imported rice is eaten* it is not 
common in rural districts where the rice is only partly cleaned. It 
was common during the years of the nibber boorap when agriculture 
was neglected and rice was Imported into Sumatra.^ In Chinese 
women it is seen in an acute form during pregnancy, and h due then 
to the custom of feeding on a diet almost exclusively of polished rice. 
It tends to break out when maiKe crops and fishing are poor and when 
the people are thrown back on to a diet too exclusively composed 
of rice. 

Beriberi may be an acute condition leading to sudden death from 
heart failure^ or it may be dutmic, giving rise to a condition of general 
dropsy or to paralysis of the limbs; it affects infanta aa wcU as adults. 
Treatment with preparations of concentrated vitamin B| is effective, 
but the essence of the problem of this disease is prevention^ which is 
a matter of taking a diet having a sufficiency of the viumin, and 
resolves itself chiefly Into the elimination of polished rice^ with the 
substitution of red, or partly polished, rice. The Government 
encourages the cidtiv-ation of leguminous plants and the distribution 
of red rice and green gram, all rich in vitamin B|h In controlled 
populations^ for instance in prisoners, the use of pohshed rice h not 
permitted. In 1939, beriberi caused 3-41 % of deaths in hospital. 

Pellagra 

Pellagra, a disease due to lack of mcottnic acid, is seen sporadically* 
usually in those who suffer from chronic Intestinal disease; in this 
case ilie essential fault is, probably^ inability to absorb the vitamin 
which may be present in the food. 

Other deficiency diseases 

There ig no ei^Idence of deficiency in ^Ttamln C in the rural 
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popuktion, and scurvy, the sign of this deficiency, is not seen m 
it, EicketSp a disease connected with lack of vitamin D and with 
absence of sunlight, is not reported. Of all the ’intamin deficiencies* 
that of vitamin A is probably the most common. 

Deficiency' of iodine in water and food is observed in certain 
mountainous regions. In these districts goitre is common, but the 
geneml health of the people la not seriously affected. 

In general the natives have excellent teeth. 

Water Sueflies 

The water supplies of the rural population consist of rivers, streams, 
w^ells and collections of rain watefs and are not usually controlled. 
They are therefore dangerous and are the means of transmitting 
intestinal diseases. But there are 2S1 plants for tlie supply of good 
and protected watcr^ 13S of which exist in Java. In Soerabaja the 
controlled supply was instituted in 1903; in Batavia in i9a2. In both 
there was a fall in the incidence of typhoid fever as a result. 

The provision of safe water is one of the chief measures necessary 
to good health. Rivers and streams, in addition to providing drinking 
water^ receive the refuse of man and animals; the danger is evident. 
WeUs arc usually shallow and receive not only contamination intro¬ 
duced directly from the hands or feet of the users, or from^utensils 
employed, but contaminating material is often deposited on the 
ground nearby, and may cither be w'ashed directly into the w'ater^ or 
may reach it by percolation through the soil. 

Sanitation 

The disposal of sewage on a large scale is only possible in the larger 
towns. Elsewhere cesspits, septic tanks or pit latrines are used, but 
in the rural districts the natives commonly defsecste into streams or 
indiscriminately on the soil. It has already been pointed out that 
water for drinking is taken from streams and that welb may be 
contanunated with material from the surface of the ground in the 
vicinity; they may also be contaminated by percolation from cesspits. 

In some places a solution of this problem is sought in methods 
whereby excreta are coUcctcd and, by a sy-stem of composting, are 
converting into manure which may be used to enrich the soO. When 
properly carried out. this method is harmless, as during the process of 
compQStrng, whi^ consists of packing the excreta and maintaining it 
in a moist condition together with vegetable refuse, the organisms 
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which are associated \sith human disease iue destroyed by the heat 
spontaneously generated in the mass. After a few weeks the material 
is converted into an odourless compost of high agricultural value. 
This process may be exceedingly useful but the human factor is 
involved, as it depends for success upon careful attention to the 
details of routine in periodical turning of the mass. 

In China and neighbouring countries human fsces are used as a 
fertilizer without any treatment, and have acted as a potent agent in 
the spread of discai^. Efficient composting excludes thb dangefp but 
it is not difficult to hnaginc that a native who is, on the one hand, 
warned of the danger of spread of disease through human feces, 
and on the other is taught that excreta can he safely used in the 
cultivation of human food, after undergoing a simple process, may 
be somewhat confused. 

Disposal of r€fus§ 

ITie disposal of refuse is only a problem round the towns p since 
rural refuse is easily burned. The dustbin system is used in towns and 
refuse i$ dumped in the manner adopted in Europe. Stable refuse, 
however, presents a problem as yet unsolved in many places. 


HINTS ON THE PRESERVATION OF HEALTH 

The list of diseases given above appears formidable. But it ahould 
be remembered that the list refers to the native population. Europeans 
can avoid most diseases by taking simple precautions, 

A point to remember is that at home the private cidxen hardly 
needs to take steps to preserve his health. The community to 
it that the water supply is fit to drink,^ the food up to standard and 
so forth. But in such a country as the Netherlands Indies the 
individual must know bow to avtiid needless disease, and may have to 
take active steps to keep in good healtli. The following simple points 
are important: 

1. Many diseases are liable to be picked up from the native 
inhabitants. It h advisable to live as far as possible from villages and 
labour camps. 

2. Malaria is only conveyed from man to man by certain sorts of 

mosquito The mosquito must first bite a man whose 

blood contains the germ of malaria t the mosquito incubates the germ 
for a week> and b then prepared to inoculate it into a man if it 
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ahoulJ hite him. All mosquitces breed m watery imfoituii^tely many 
can fiy a Jong way, Peking blood. To avoid iDaiariai 

{a) camp as far as possible from swamps, rivers, and irrigated land: 
half a mile will afford good protecLion. Camp mriy from ^nlbges 
because the Anopheles often picks np the germ from Lhc nativesH 

(i) Sleep under a mosquito net carcfuUy used and tuoked m and 
kept in good repair, if sleeping on the ground, tuck the edge of the 
net under a ground sheet. 

(c) Avoid being needlessly bitten: no bare legs or arms at or after 
sundown. 

(d) If possible kill mosquitoes in tents, etc., with fly spray. 

{^) Destroy the mosquito, larvte in water, by oiling, using poisonous 
dusts, draining, etc. 

A dose of 5 grains of quinine taken each evening has some 
acdon in preventing attacks of mabiia, 

tff) Treat a case of fever by making the patient lie down, gi’^nfig 
ten grains of quinine and a dose of salts. 

3. In w-arm climates^ intestinal ailments are v'ery common in 
Eufopeana. They may take the form of gripes and looseness: or a 
frequent diarrhoea; or dysentery (which means the passage of blood 
and muciif, often witli severe gripiog pains); or more seriaus things 
such as tj'phoid fever and cholera. 

AH these troubles are due to germs, which come from some other 
peraun's excrement and have been swallowed by the sufferer. They 
may be swallowed in water, or milk, ur uncooked food (raw fruit, 
salads, etc.). They are carried about in a variety of ways: for iitstance 
^e cook may soil his hands in the latrine and then infect the food he 
is serving; flies may feed on a deposit of human feces, and then on a 
lump of sugar or piece of bread, etc. 

These dtseasea may be avoided 

fa) by chlorinating or boiling all water (however clean it looks) 
before drinking it or cleaning teeth in it; 

(6) by never drinking unboiled freab milk, or locally prepared 
rnineral waters; 

(c) by not eating lettuces, etc. (which cannot be cleaned by reason 
of the folds); 

(d) by endeavouring to make cooks, and those who serve food, 
wash their hands; 

(e) by providing facilities for hand washing in all latrines; 

(/) by insisting on the cleanliness of cookhouses, and burning of 
odd ^rapa of food; 
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{g) by keeping latiines clean, and as far as possible fiy^proof; 

(A) by insisting that latrines^ and no other spots, are used; 

(i) by keeping the body warm at night; 

(/) by being inocukted against typhoid, paratyphoid and cholera. 

Minor intestinal troubles should be treated by rest {i,e. lying down, 
taking water only for a day or bo], warmth and a dose of salts. 

4. If lice appear in the clothes take immediate steps to get rid of 
them. In the Netherlands Indies there may be some risk of typhus 
and of relapsing feveri which are transniitted by Uce. In some parts 
fleas carry disease. 

If it is windy and dusty^ use celiulDld eye screens. A drop of 
castor oil will often soothe an eye inflamed by dust. 

6. In parts of the Netherlands Indies great changes of temperature 
occur, especially in the mountains where it may be very cold at night. 
Clothes should give protection from wind and cold. The sun b much 
less dangerous than people used to think. 

7. Whenever possible \v^h all over, not only because one gets so 
dirty in a hot and dusty pkee^ but also because soreness may caaily 
develop, paiticukrly between the toes and in tlie crutch: if these parts 
become inflamed it b not easy to cure them. Do not walk about 
barefoot. 

8. Venereal diseases are more common than at home, and one 
particularly nasty tropical one exists. Take no risks, 

9. To prevent septic sores and ulcers avoid minor injuries; if they 
occur treat at once with iodine; maintain the general health with local 
fruit w^herever possible. 

10. Dbcipline in aU matters relating to health (e.g. boiling of water, 
avoidance of raw^ bazaar foods, use of mosquito nets),, will go a long 
way to prevent unnecessary illness. 
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Appendix I 

THE VLACE NAAIES OF THE NETHERLANDS 
EAST INDIES 

The foUowii^ notes present brief ststements of the policy adopted by 
the Yarious authoritiesj with a short anaJysis of the principles followed 
in this Handbook. 

I- Dat^h maps and charts 

'^The Dutch have trauaiitenitcd phonetically into their own ortho¬ 
graphy (see p. 430} the multitude of Haitive names and geographical 
terms in Malay, JaiTtnese and a score of other languages and dialects. 
It is not surprising, therefore, that there should be occasional dis¬ 
crepancies between one map or series and another, in view of the 
difficulty of accurately recording certain native vowel sounds and 
the glottal stop which figures prominently in some languages. Even 
the Atias van Tropisch Nederland does not maintain absolute 
consistency as between one map and another. 

One particular source of trouble is the native name for rivett on 

some maps a certain river will be recorded as Soengai-, whereas 

on others it will appear as Air- , Many physical features in the 

Easl Indies—particukrly large ones — have no knosvn native name 
and in consequence Dutch names arc employed » Thus whilst a certain 
mountain range may have native names for all its individual peaks, 
the name for the whole range will be Dutch, e,g, the Wilhclmina-keten 
in northern Sumatra, and the Sneeuw-gebergte in New Guinea. 
Also, whilst in general capes and headlands always have the native 
appelation ^tandjoeng* or "oedjoeng*, bays often have no native 
name and are called *baai\ Again, individual islands in a group ivill 
have native names ^nerally prefixed by ^poelau* (island), but the 
group as a whole will be known as-Eilanden. 

One of the most difficult languages to transliterate is that used in 
the Atjch district of northern Sumatra. Here, owing to the ‘u^ sound 
being written in Dutch as *oe\ an ^e" vowel following has to be 
rendered {e.g. knoeeng, a river). The glottal stop " given on 
the I X 40,000 maps of northern Sumatra (dated 1911-24) is trans¬ 
formed in the r : 1 M series and in the Atlas into a e.g. Lho' 
Simaneb becomes Lhoksimaneh. 
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2. Femtanetii Committee on Geographical Names {P.C.GN.) 

The use of the Dutch orthography has been recommijiided by the 
P.C.GJST. Short glossaries of Malay in botli Dutch and English 
orthography have been prepared by the Committee. 

3 , British Admiralty Sailing Directions {Pilot Books) 

From 1920 until 1938 the Hydrographic Department used the 
R.G.S. 11 system for the transcription of place~namcs in its Pilot 
books. The broad features of this system may be sumrmrhsed as; 
fi) Vowels are pronounced as in Italian and consonants as in English; 

letter is pronounced and no redundant letters are used; 
(iii) The sy’stem aims at giving a close approitiiDation to the local 
pronunciation. In other words, the system is a guide to pronunciation, 
and has no relation to the actual spelUi^ used in the countries 
concerned, 

Tn 193^ 't was decided to adopt the orthography appearing on the 
official ^ps of all countries using the Roman alphabet—in the 
present instance Dutch. There are however three exceptions to thia 
general rule: 

(i) That the accepted Anglicised form of Malay geograpliical terms 
he used, e.g, tanjong, ujong, instead of tandjoeng, oedjoeng.. 

(ii) That English geographical terms are to be used with names 
which are not in the natri’e language nor in that of the administrators, 
e.g. names of persons concerned with exploration or discovery, such 
as Caspar strait. 

(ui) That 'international’ seis and watenvays will continue to be 
spelt in the English way, e.g. Malacca strait, not Stiaat Maiaka. 

At the time of writing the only volumes conforming to this policy 
are the l?arfem Archipelago, vo|. tv of 1939 and vol. iii of 1943 (though 
the Introduction, in each case, through an oversight, still states that 
‘R,G.S.Ii* is used), but Eupplemctits to the other volumes in the 
scries have given lists of revised spellings. 

4* British Adtraralty Charts 

The policy used for charts naturally coincides with that used for 
Pilot books, but there is a much greater time-lag in effecting changes 
on charts, and m consequence the spelling of names and geographical 
terms on charts is Iras consistent. The revised policy of 1038 has at 
the time of writing, been put into effect on only uvo charts hut even 
on these there are still dLscrepancies. Thus, chart 3471 is entitled 
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Straat Banka» though the Dutch spelling is Bangka: the game c h art 
also coritams the name Caspar Stmten, despite the rulLog noted in 
para 3 (ii), above* Chart 3243 has been only partly revised, for its dUe 
remains ‘Banda islands to Aroe islands\ the Dutch term ‘eilanden’ 
not having been used, 

5, Seciitm General Staff {G^S.G.S.) 

The G.S.G,S- has produced very few maps of the East Indies, 
apart from direct copies of Dutch maps. The i : 4 M map (GSGS 
3&60), of 1928, employs the • R.G, 3 ,IF system, but the i : 2 M Java 
fGSGS 1981 of 1919^ fourth edition 1941) adopts the Dutch form of 
all names, but uses English coastal terms throughout, such as cape, 
bay and strait. 

G^S.G.S- policy, however* as from 1938, is the same as that of the 
Admiraltyp via, to use the native forms of all names and terms. 

6, Ptiltiy adopied in tfm Handbook 

(i) Proper names arc always given in their Dutch form, spellings 
in all cases being taken from the Atlas t'ffn Tropisek Nederlandy 1938, 
which is the latest authoritative publication covering the whole of 
the Netherlands East Indies, There are only three exceptions to this 
general rule, 'Phe first is Malacca strait (not Stiaat Malaka)^ which is 
an international waterway; the second ts Molucca (Sea and Islands), 
the reason for this being that it is the only important name in the 
whole region w'hich in Dutch is adjectival in form (the islands are 
either called simply De Molukken, but more commonly Motuksche 
Eilanden, and similarly Moluksche Zee). The third is New Guinea; 
the English form is employed in preference to Nieuw Gurnee, in 
order to avoid using the Dutch form for the Dutch territory and the 
English form for the whole island. 

(ii) Dutch transUteration of Malay and other native words is used 
throughout, Le* the exception permitted in the Pilot Books is not 
allowed. The reason for this is that no territory other than Dutch is 
referred to in this Handbook, and it seems inappropriate to use 
English transliterarion for certain geographical terms and Dutch for 
proper names. Only thus can certain inconsistencies be avoided. 
For example, a certain promontory on the east coast of Sumatra is 
called Tandjoeng Tandjoeng (litei^ly "cape Cape^); if the English 
form of the Malay word 1$ used whOst retaining the Dutch form qf 
the namci this becomes Tanjong Tandjoeng, Further, when Malay 
words actually form parts of proper names, as they frequently do, 
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they must be rendered in the Dutch form—c.g. Tandjoengpriok, 
Tdo^betoeng, and so confusion is avoided by adopting Dutch 
spellmgs throughout, 

(iii) As pointed out above, it is general in the East Indiea to find 
that only small individ^ features of the landscape hare native 
nsnses, the broader regional names for ranges, plateaux, etc. and 
m^y coast and sea saraes, are Dutch. Moreover, in many cases 
neither native nor Dutch r^onal physical names exist, and It is 
necessary to coin descriptive names. In this Handbook, in order to 
make for easier reading, broad descriptions usually employ English 
geographical terms such as plateau, range, bay and strait instead of 
hoog^lakte, gebeigte, baai and straat, the Dutch equivalents being 
^ven m brackets on the first mention. On inapa, however, especiaUy 
tho^ of coastal aieaSj the Dutch terms are normally used, 

(iv) In order to assist the reader, a list of wdl-know-n place names is 
appended, giving the common English form and the Dutch. Glassarics 
of common words in Dutch and in the native languages (mainly 
r alaj and Javanese) are also appended, giving English equivalents. 
Glossaries arc also sometimes given on individual 

DtrrcH AND Englesh toansuteratidn of Malay .amd otheh Nattvi 

languages 


The chief differences in orthography between the Dutch and English 
forma of East Indian place-names arc due to the different treatment 
of certam vowels and consonants. The English 'j' becomes ‘di* in 
Dutch, ‘y’ bi^omes ‘j’, ‘u’ becomes ‘oe', 'ch' becomes ‘tj’, and 
sh becomes sj \ . 

The foilowing list includes a number of places which arc weU 
known m their English forms, with their Dutch equivalents, 

Eligiish 
Achio 
AraiWa 


Aj\i 
BnndunK 

Baiika 

fianyuvvn^ 

Bachan 

Benkuten 

Bujy 

ChkUch 4 p 
Indraptmi 
JokyakHrcai 
(Dji£ilcjiakiin#]l 
Kfliimim Jawai 
Kti 

Kiip*nEj 

Kuim 


Atjeh 

Anx 

Itandocf^ 

Bangka. 

Bat] on 

BcnkfMletl 

Boctdc 

TjUfkijap 

IndrapcHin 

Jofoakarfa 

H BidniDcnilJu wo 
Kai 

Ko^eaerndja 


EngHth 

MaoisBar 

M^uib 

(UJee jJw#) 
Raid 

Safigi 

Swu 
SuIh 
^UeuBji 
how's. 
Sundfl 
y-tuaidirta 
SurAbaya 
TBn)(Kj',f Priok 
Tetuk Betung 

Uliasaer 
^ni Uiia 


Duteh 

Mokiisiuir 

Aladocra 

OekcJh™ 

Rioim- 

Sanathjc 

Siipc 

Soda 

i^oetnha 

Soenda 

SoeraJtilrta 

Taodjdengpnok 
Tdoekb^toeag 
0 cIb» 5 CT 
Ocnn Octui 
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Glossary of Dutch amp English Geographical terms 


Duffh 

Engiish 

ET:glhh 

Dutek 

Archipel 

Archipelago 

Nord 

North 

Baai 

Bay 

OuaC 

East 

Berg 

Mountain 

Punt 

Points Comer 

BoEch, 

Wood, Foitort 

Brede 

Roadstead 

Bovenlondeu 

Hi^d^ands 

Rivier 

River 

Filand 

Inland 

SchiEreiland 

Feninaula 

Geber^tc 

MuiiutHiii range 

Straat ^ 

Btfrii 

Groot 

Great, Large 

Voorwatcr 

Cbaniie]^ Frirway 

Heuvri 

HiU 


(navigable) 

Iloek 

Cape, point 

Vlakte 

Plain 

Hoo^'lakte 

PEateau 

West 

West 

Hout 

Wood 

2and 

^land 

Kaap 

Cepe 

Z«c 


Klein 

Little, StnlD 

Ziiid 

South 

Aleer 

Lake 




Glossary of Malay and other East Indian languages 

The Dutch form is given first, in italics; then the English funii^ 
then the language; then the meaning, 

Air; Ayer; Aialay; water, atiexm, rjv^r. Note hIm Air Aflr£r •<>« ddol bonej. Air mOjin 
-Eiilt <tc bndfalb water i Ah ins£i = ElBeb Water, ali« dedd cLfllinal of fiver 
Api; Api: Malay; Ere (thui api^ or G. wrflfpi, or G, herapi=% vokaoo). 

Api-aph i. oiangiDvo {Avii^ma, etc.), a. fiicEy SPP')- 

Aroib; Achinese; ElraiL 
Banyu; Javanese; water, imall ntneam. 

BalaFs^i llatBEL^; Malay; 1. atoll, Ircc-tnnik. A. liver tjiu * (!soiirac of A strcafii V). 
Note (ayer)=liver, middEe reieh of river; BaUmg Am=miiiii 

atTEOri) of river (Sumabra); Aajrf = rEVEr (Java). 

Batec; Aidmiese; rock, Stone C=Malay baloe}^ 

Ri^ori Bato; Alalfly; meJf, Etabe (bsed in eliff oamesj c.^, Ebdioe pOrfxA =t^tite rock). 
Bfior; Besor; Malay; jEfreat, Jerge- 

Ba£kit; Bukit; Malay; bill (usually under abnut m. bkit EdnietimjeA; applied 

to moimtauiE ; note Buck it Barisan, the ipmwtsui bflcktsuoe of Sumabra)^ 

Bukn; ? (in noithem Moluct:^) J bill, mountBin. 

Ro^ix; Bulu; Bufiia; n'lOtmiiiin. 

iMracrif; Dfioau; Malay (olao Micangtabau and Simdaneec (tSaiuj) ); lake p taro, mere- 
Dclcc^'; Haro fiatak; mountiiLU. 

U/ffiif; jent; ? (S+ Celcbea); river, ttreim- 
jyoljik: Dokik; Tuba Habik; mouiitBin. 

GiU; Gili; Jivs-Malay; iaUnd, cock. 

Giitnotng; Guduc^; Atalay; mauntpin {^efieraJly more tban aBnut ^OO m. bij^h). 
lit; Hi; ? (Et Flatca); iiuDii|itaii:i, 

Khli; Kali ; Jiva-AtiJay; river. 

Kampaengi Kompuufl; Malay; villafic. 

Henan: Kaoan; Malay; ri^ht (ride) (employed in river namea for left-bank 
tributHJics, Lc.^ii^bt tide luukfii^ upatcam). 

Karang: Karan^; Malay; ooii,t-mf, ooml. 

HothiA; Kawah; Malay; 'CauldiuD-—bence oater; any place which ahawv vulcanic 
activity. 

Hrli/ Keli; I (E- Fiona); mouniain- 

Kfmkaa; R^niahaa; ? (Ef Botufo); lake. 
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K^tjit;: K^chf]^ M^jj little, imn^klL 

Kin: Kir!; M^y: jeft (side) (employed in river rwmcB far r^ht^baaii tributiri« 
i.c^ left side iDokEng' iifi^t«ini)r ^ 

jinmlion af tribntory withm^in «mmn. 
KOfia [Ajola)/ Kola; JVLiIafy; fotf, fomficd town. 

Krotit^; Rrticcg: AchincH^ river, 

Liibocan {Labexhan); Labuan; Nlalev; bsy BUdianErr 
/:^j^;Lte;?(B.Eak); river. 

Zrito^l; Laiit; Malay; sea, 

Ixbok - l,ebftk: Simdoncse' iriArsb^ fen. 

Lhok: UmJ Addn«,: toy (= Malay ‘ Tirfoe*- (tdal,); d« Malay wmd ' Lok* 
mcanfi ' bend in nver '). ^ 

^RjXy i ’ 

Mornra; Muort; Malay (Suma.ttn dialerta); river mni,*, «marT. 

Ue^oeng UjHlg , Malay ; cap* (lit. * eatniine point ’. ‘ tin ’I 
Padaug; Pidann; Malay: plain, groiaitL 
/'ofT/oiVP^tai; Malay; bead), Bband. 

»I«> «fcd for ‘ hnj ■ in Sumatia); note obo 
^J\pnii4cnw_*andy beach; B 0 »oi«g p<air=»anA-dvsi«i (Ut. 'a awelline of 

Poeli^: Pufeuj^ MaEfly G^VAneae * poeloe'); aUnd. 

Pmxh .1 Maby; white (thua ^foe = white tocfcl- 

aidant pool; Java^Malay = inoiinteift lake; 
Sundanccc -lakc {spek Amou* hi Borneo and Cclabcal 

Hontstl* M^y i (of a river); of e™«.Ii„e 

StnaA; Sa^; bfaky; ricr&ld {' wet ' riw-ficld. natural or irrirated' ‘ lonnli air ' 
=aatU[aJ sw'wnp. ‘ toaa/i btutjrh '=irrieated). 

Sclat: Selat; Malay; chEnnel. atzait 

a>«.- Si^i Ja«-Malay {fc™ Sunilmesc); tara, moimtHii, Ule 
^oe^^gai; hun^i MeJay; river. 

TanoA; TsDohj Molar: Citrth, grotiod, kflEL 

Taadioeng; Tazijong; l!^y ; enpe, hewUand, pramantory {al»o*= * tuiBimr-onint * 
C.g^ a ahorp conviLr bend in a rivex-bifik). tiifmog-pQint , 

T«iA; Twk (Taaik); Malay: lake, incte. 

THaga; Iclasa- Malay: wnnil lake^ ptmL w pt\ 

Tebk: ^iolay; boy, e&vty baven (abo cDncova h&nri im - 
7V^; rnnor; Malay; estt, eafitem. bend in nvw hank)* 

3jfl/ Chi; Sundaticfle ; ‘water, river. 

Wai; Wei; ? (S. Sntnatia); river- 
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CAMPING IN RAIN FOREST . 

Camping in tiupical naid forests presents certain difficulties not na^t 
with [fi other placeSj, though the abundance of building material and 
firewood go some way to offset the disadvantages of climate. 

These notEs are intended as a guide to the methods which have 
been found in practice to be the si mpJesi for Europeans to adopt when 
they have httle or no assistance from natives. Whenever possible, 
howeveTj it h very desirable to employ native assistants; local caiuping 
methods, with which the assistants will be familiar, should then 
he employed. 


Stores 

The most essential stores are an axe^ a large knife {cutlass or machete) 
with at least a 9 in, bkde^ matches, a hammoclt, and food according 
to availabOity and needs. A blanket^ a lamp and various other artides 
of furniture and equipment w ill also be found useful. 

A short list of the most generally needed medicines is given below, 
though many more which might be needed coidd be added: 
Antiseptic {Eusol is very good for septic sores} 

Atebrin or quinine (for mataria) 

A laxadve 
Aspirin 

Ferric chloride (for leech bites) 

Chinrodyne (for diarrhcea) 

Lint and sticking plaster 

Potassium permanganate (for remote risk of snake bite). 

Shelters 

Temporary sheltm. Aa the frequent hca\y rain storms usually last 
only for a short time, it may be worth while to shelter from them, thus 
avoiding discomfort and the risk of a chill. If palm leaves arc obtain¬ 
able half a dozen or more should be cut, laid on top of each other 
and tied or W'edgcd in the fork of a small tree. These make a good 
shelter from the rain, which usually falb vertically in thick forest. 
Other large leaves^ such as those of wild bananas, can be substituted 
for palms. If neither shelter nor a change of clothing is obtainable it 
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h advisable to remove Bome or all of the clothes and keep them as 
dry ao possible imdl the ruin h over as severe chilling results from 
wearing wet clothes^ e^'im at tropical temperatures. 

Seeping places^ The type of sbdtor to be conslTucted for a night or 
two depends on wbether hammocks or beds are to be used. For 
hammocks a strong framework is constructed as shown in Fig. 141* 
using banes for the lashings. Lianes vary in their suitabibty for use 
as rope; this can only be determined by experience unless there am 



141 + Onnstnicticjil of fi sbtlrer. Drawn from pbOlographs. 


local inhabitants who can be questioned. The strength and pliability 
of a bane can be improved by twisting and this is also some lest of 
suitability, as the worst ones will break. 

A ridge pole is erected (Fig. 141) and the roof thatched wkh palm 
or other large leaves sefcored with ban e. If tarpaulins arc available^ 
these can be used instead of leaves for roofing; they should be secured 
by tying to stakes driven in at intervals along the sides. In exposed 
situations or very wet weather it may be desirable to cover one or 
more sides of the hut with palni leaves held in place by lacing between 
slender stakes. Alternatively the split stems of very soft w'o^ed trees 
or bamboo can be used. It is usually easier to make several huts for a 
large party* each with room for about four hammocks^ rather than 
one targe one. 

If beds are used a light frame-wdrk to support the thatch is ah that 
is necessary. Beds are in general less conveuieDl than hammocks as 
they art awkward to carry about and arc more accessible to ants and 
other peats. 

A single blanket is adequate covering for the night. 
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Fires 

Dry wood can be obtained on the wettest day by splitting a dead^ 
but not rotten^ log. Many of the trees have verj' hard but soft 

wood can always be found with a little searching; this bums better 
and saves a great deal of time. Thin shavings cut from the split 
surface of the log are an effective substitute for paper for kindling; 
dry leaves arc seldom satisfactory. 

Food 

ATimal 

Alamnutls and birds- Local sources of animal foods are nearly 
alw-ays poor Game h very difficult to see in the forest, and. unless it 
can be approached quietly and shot before it moves^ it almost in¬ 
variably gets aviray. Local mhabitants can often obtain a cerEain 
amount of meal where a European^ even though a good shot, will 
get none* 

Chickens are general in villages and settlements. 

Fish. Fish provide the most generally obtainable animal food. Any 
of the usual means of catching fish can be tried, though angling is 
ex-tremely inefficient It is best to use local fishing methods, where 
these arc known and the apparatus is available. The commonest art 
nets, various ^^es of trap and fish poisons. Fish poisons are made 
from a variety of plants and are in use in most tropical countriesH 
When put in a stream or small river they stupify or kill the fish, 
which can then be picked out as they float on the surface. Poisoned 
fish are quite wholesome to cat. 

OfA^r animals - Lartoises, turtles and many large grubs may be 
eaten, the latter with cautiou as some are very unpleasant# 

Vegetables, fruits and nuts 

These are generally scarce, and it is unwise to eat ev^en the most 
tempting looking fruits without certain knowledge or the guidance of 
local inhabitants. The young shoots of palms, raw or cooked, are a 
safe and easily recognised food which can usually be obtained. 

\ ams are gCTerally to be found m villages or cultivation patches 
in the forest, rhere are many varieties known by a number of local 
names the chief of w-hich are Taro, Tamila^ Eddoe, Yuca and Sweet 
Cassava^ These may all be boiled, or roasted and thorough tooting is 
desirable, particularly with cassava which is poisonous when raw. 
If palm oil or other fat is available a kind of * potato cake ^ may be 
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made from any of these by boiling, m^hing and frying. Sweet 
potatoes, another commonly grown tuber, are eaten boiled and 
have a Savour reminiscent of Spanish chestnuts. 

Sago, made from the pith of a palm^ is much used. Young fem 
fronds are boiled and eaten in some districts. 

Drink 

Water should always be w'dl bailed, eicept when obtained from 
mountam streams in uninhabited districts. 

Certain lianes contain a large quantity of sap which pours out 
when a piece of stem is cut off. This sap can often be drunk, but the 
guidance of natives is desirabLe as some lianes are poisonous. 

Br£ad mtJuTig 

In all warm damp climates spores of yeast float in the atmosphere 
and grow rapidly when they settle on any suitable sabstance. This 
yeast can be caught and used for bread making by exposing a small 
quantity of dough in the air in a shady place for a few days. This 
lump of dough is then kneaded in with the main mass and the bread 
allowed to rise. When the loaves have risen they are put in an empty 
gasoline can, or other suitable tin, cut open at one end to serve as an 
oveti. The fire is then built on the top and round the sides of the 
ovoij but not underneath it. The addition of a small quality of 
sugar to the dough makes it rise better* 


Finding the Way 

Visibility in rain-forest seldom exceeds so yd. and it is very easy to 
get lost. A compass is almost essential for a crosg-country journey* 
though blazing the trunks of the larger trees and cutting through 
saplings at every few steps is all that is necessarj^ for finding the way 
back to the starting point. To begin with it is essential to concentrate 
on following the blazed trail when returning, but this becomes 
automatic with practice. 

Whistles and guns are of very little u^ for attracting the attention 
of people who are lost, as sound only carries a short dbtance m the 
forest. 

Paths are scarce, and away from villages usually absent. Kivers are 
everywhere the chief travel routes. If a European boat with an out¬ 
board motor ia used^ padd]c$ or oars should always be carried as few 
outboards survive for long on tropica] rivers. Native people are 
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familiar with paddlt^, but tiavc rardy used oai^; paddles are thcrefure 
preferable if ^ere is a prospect of employing natives. Paddles can be 
fairly easily made from the thin buttresses of certain trees* 

Rafts can be constructed with tree trunks and Ikncs, but care 
b neces^ry in selecting the trees, as many tropical hardwoods are 
heavier than water. No other type of craft can e^y be made by the 
inexpert, ^ 

With a little practiH: is is easy to tell the time by the sun with 
considerable accuracy. 


Pests 

Large dangerous animals are rare and often entirely absent in rain¬ 
forest; snakes too are much scarcer than ia gcnerdly believed and 
very few kinds vnl] attack man, if not molested. 

Insects. Ants are ubiquitous and frequently unpleasantp being 
specially in evidence when trees are felled. They are very difficult to 
avoid altogether* 

Mosquitoes, certain kinds of which may carry malaria, art mostly 
active after dark. Mosquito nets arc desirable for sleeping under;; 
these can be used for hammocks as well as beds, though a rather 
different type is necessary. Two layers of thin clothing are a more 
effective protection than one layer of thicker material. Sandflies are 
often very local and found only near livera. They are so small that 
protection from them is almost impossible. 

Other invertebrates. Leeches are parricukrly active after rain. 
They may be removed by applying salt or a hot cigerette end and the 
bleeding stopped by painling the wound with ferric chloride solution. 

Ticks are ubiquitous. They may be removed in the same way as 
leeches. The annoyance of ticks can be mimmis^ by avoiding contact 
with the undergrowth as far as possible. 

Scorpions are rare and easily avoided by the observant. 

It is particularly desirable to avoid scratching an itching bite, 
as septic EoreSr very difficult to cure, nearly always result* For the 
aame reason-any w'ound, how^cver slight, should be immediately 
treated with antiseptic. 

Clothing 

There has in the past been much discussion about the adv^antages 
of shorts compared with knee biceche&r Breeches provide slight pro¬ 
tection against mosquitoes and ticks, but fail to keep out leeches. 
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Shorts are modi cooler and more oooifortable aad make the detection 
and removal of parasites easier. 

Gym shoes are the moat satisfactory footwear^ and it is importaiit 
never to go barefoot^ even m a hut. ^cka or stockings can be wom 
if desired; they are of little use as protection and very unpleasant 
when vret 

Very few raincoats are effective in a tropical storm and any 
additional garment causes the wearer to sweat much that he gets 
just as wet with it as without iL 

Hats may not be needed as a protection against the sun within the 
fortat, but are very useful when it rains. 

Care of Personal Property 

Keeping clothing and stores dry is very difficult and many things 
rapidly go mouldy in the warm damp atmosphere of the forest. 
Leather suffers in this way more rapidly than any other material and 
should be avoided as far aa possible, A TS’aterproof haver^ck is in¬ 
valuable for small objects such as matches and watches, which suffer 
as much from sweat as from rain if carried in the pockets. 

In camp stores, clothes and all other objects which might be 
damaged by wet should be kept on low * tables ^ which can be readily 
constructed from saplings as shown in Fig, 141, 
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MAPS AND CHARTS OF 
THE NETHERLANDS EA‘ST INDIES 


Tbc Dutch cdkaial ciiipiT« in th« £»t Imtie* coven joearly two mjUjon squire 
kilomctrctt. Much GOnaiaiH cilhrr of lofty mouctam or of cktctuii'c T ririmh 

luod, and ncariy thrEc-quaitcr^ ia. forest-covered. Ilie tnnppmB of tiiia greit aren ia 
thcrefcire a formEdable tsiak^ but IB Ticccsssij botb fur the ccafiumic 

dc^'clutimc-ut of a rkhly endowed etnpin and for mililaty rrasona. Tbe aariieB [ mapa 
were produced in the eighteenth oentur}' by tbc V'er€€msde C^ompi^gni^^ 

After iSoo an incieas ing number of ftUT^'eyi were mtidfr round the kr^siu-aettlcmcEiia 
by vtirious aections of the Drpartement t'on Munire and of the DfparUnrKHt twi 
Oorlog (War). 

After undergoing a number of changes, the survey Kr\'£ces achieved autunomy in 
] 9U7, and by 1^37 bad an otgani^atiDll including printing and ungriA vioix depart^ 
ments rmd a Eccdun cuncerned with leiitl sun^ey. This organiiiatiQii, known ainc* 
1S74 BB the Topagr^fitrht Diemi^ aka producued maps far aeveral Other gai-cmment 
departtuents. 


The Ol^uA^’l^T[ON of the Tifpcgt^trhg Dtmt 

In 1040 the T^pi^qfiich^ COOiktcd of a retitral cslablialiEnent at Wcltm^- 

reden, near Batavia, and nine seedans, aa follow's: 

(i) Yriangt^niiebr^iidt 

This section became reaponaible in 18S1 fot all geodetic and aatrunomica] Wnik 
foiincrly earrLod out by the G«i^i!t/ischr Dierrsi of the Dt^poTliement nun 
Its major operadooa were the trianguladon of Jeyn (i 86 a-So 5 , Sumatni (1SS3- 
lOfiJg Colcbea Lesser Soefiiia IsIandB (1914-^3), Bangka (19x7^20, 

1926-3Bawesn (igrv-iS)^ Amboina ( [919-^), Rjouw-Lingga ArdUpai (1 j 

and Bnmeu (i 933 “ 4 l)± the preoke IcVeUing of Java (192^-30), Rnd the tertiary 
levelling of Celebea ( T9at4--7) and Bangka. {1917-3 j}* This work m dcacribed in rfEtaiil 
under the various islands. 

Aationomical observations were made u) dtientafe correctly the raapective primary 
triangulationa. The earliest obscr^^tirma were talcen at G«ioek in Java (1E73}, In all, 
thirteesi poinu have b«en. oHentared with every refinement of accuracy, itududing 
two in Java, four m Sumatra, five m Celebes, and one each in Borneo and Bangka. 
In eastern Sumatra and m western Bameo the awampy jimgle-oovered plaina madp 
trianguladun extremely difficult and ^xpensive^ Muiy points w'ert fixed natronaniiir;^ 
ally^ as 1 basis fiir the topogniphical aur\'cy^ instead of by a triaELgiiktinn fierwork- 

Tbe section ilso made ^'aluablc coniributpans to the relcted loicncea of geodcay 
and geOph^aita. The positkdl of the Netherlands Indres aenna the equitUr aBbftla 
facititica for repesreh into the figure of the esrrhr w-hile the juxtaposition of ialand 
arm and otean deeps hai encuUtaged gcopbysIfaLl reseaichu The moat notabliE work 
included obvarvalio-na of mov^jrien t of the poleSp geodedc sdiusimenta of primary 
rrlanguJation ayitcma along the cqUatur hi conjunction with the surrey depanments 
of the Federated Malay States and of tbc United Statea, various gravhrijetric aorveya ^ 
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■Ttd obsexvatiDns of the control of the relotivr moTcoiciit of ieknds with 

related proIi]it^& of condnentBJ drifL 

Routdiio '^loj'k of contiotuouft ob^rvationii wsj csuricd on at W'eltevredc^n and at 
the Breidtitinarnanitf^i^ (IntErnational Latitude Htadoii) it 

Tj tlilitHii near Btitavxap founiied in lyat- Jn codjuzuctkiin with the N^edfrlund^lndii 
Sffttenkimdifff Vmcm^Hg fAitronomitEl Unjoflj, oiudi rtaeoTch work b carried 
out at the obwn^itory at fiossoha, near Letnbamji in Java (Ktfmnhlijk Magn^titrJt rra 
M^tec^Ogiich C^serratorium en B&sscha Obiber^'^StjOlU wet* made 

■nd computed at this fetation fpr the kitemutioiiBl longitude raltulabcina m 1^6 und 
I 933 ± BosEcha and T^JlilitiJi for the internaticmal laritudc Cafculatkiiu- in 

Tho Ncxhetlandfe- Hut Indica ha^'e ContiibiJttd niOcJi to the adiauccracoE of 
fectence by atth^c membenhip of the UniJin Gt'^esiqu^ H 

iwnale and of the L^mon j^j/rottcwH/ifjoe Internalwftaltm Amoii^ outRtondjng reaent^ 
miBl be mentioned the gravity Burveya off the coasta of the East Indies by Profewr 
F- Ventng Mcifiesz on behjdf of the Gecd^ij^fic BijhMcommusiF, made in a iijb-' 
irwftne dtlTEliff the yaw 1916-30 face pp. 15 and 46). 

(nj OpncTni^gihrigatU 

These three Binrcy' units Were Btadoned in 194n at ^Ishaasar (for [ho iun'cy of 
Celebes}, SflJli-ilriQdB (for tho feUfii'ey nf Bomeoj add at Nfedan (for tbp Hinrcy nf 
At]eh and the RIouw archipelago). These brigades were concerned with topO- 
graphical aur^'ey worb. 

ftiil HtTTimti^tirrigade 

Three sccdoni carried out pcricHitc revlsiona of large bcbJc sun'eys^ both for the 
find tax l[£c»j^c77/e-pireJEf^eM) and for the amaUer scale topogiaphicaf maps. In 
1940, the brigades were working at Bandoei^’ (rcviaion of Weat-Java)» MaffclanR 
(^^id;dc^-Jm^mX Malaofl (Oost-Java). TTicfe Were also separate detflchroentB 

at Makassar (Bur\-eys of Zuid-Cclebes) and at Singaradjl (Balt and Lombok); these 
large aui^'cys were ai m ila r to the wcik of the iirrsiemMgtbngade in Ja’i'Sr tint 
Were completely new. 


(iv) f'cft^nmnfe'rFTicAr Br^ndf 

Fiiced with the problem of mapping extensive areas of difficult teimin. the 
TffpC^i^che Ditwt has rxptjdmcnted since 1930 with various pbatogmphic aiir^ ej 
methods. The Value of thre work W» recof^jxed in 1934 by the «taK1 khmi-ni of an 
advisory commiaGion [Aihiescummissie twor Latrht 3 iaatt^rrTfisX and Imally In 1937 ^ 
Separate sccrino was formed to cany out ad BtfiiiJ and photognumnetik: siinny=P 
with ica hf^quaners at WelleVreden. 

Its. work included («r> photognnnmetric aiirveys on the gioimd, using phnto- 
theodolites, (*} the piodiM^on or re^ ision of targe scale ^ceta and plana by aerial 
si^ cy of areas with an exiting groimd trkngulatinn and (c) the mapping by aerial 
trianjjtiJation of hitherto imslirvEyed rEgiona. 

The chief BUT^ eys aenrted by the llat method Were in Bangka (1933-4) covering 
4.™ oq. im. on a scale of I : as>00&}> in Slmiatm (1935-7). toviiring 5,3® aq. km- 
on i : iSp»Op (i935-fl>, covering 4,000 *q. km. on t : 50.000), and in New 
Cumea (covering ij,oon aq. km- on t : ido.ooo). It was hoped that aerial siertty 
methndi would enable ihc whole amhipelago to be mnpped On a scale of | i 100 OOO 
or less in tome thirtj- to forty yeara. 

A ahUdomblc nnuiimi Qf nn^l .uney of m Mluit has b«n 

«fncd out by the Kornnklijh! JV^Wtthe-ImificAe Luchtuairi Mwfjptoflij 
mW by the NrderlaiJith Niruit-Guin r Pctrattinn Maabttuipp^. 

(v) Karloffrfffiwchf Afdeetmjg 

Thrt unit .1 W.jtevn^en W.B conwmrd with the eompilatwn imd drawin* of 
mmpft &om data sMppU«i by the «uf%ey uid nyijuon Mctk™. Uid with the eomcttoii 
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of proofs. The Btandard of cartography was hig^h Mid the Oimjarity of the acci-cA was 
mciH atiUKtively produced^ £«p^iiUy n&tibk the ubc of hl|] shading ind of 
Layer tin ting for the repmcntBtioii af rrlicf. 

(vi) I^£produ€tiEbedrijf v 

Formerly known oa the Topt^afwcht thift ttctitm at Weltcvrcden was 

resporr9»ble for the pruiting and publishing all maps made In the Nttherlanda 
East [odies. It also procfuccd an annual list; of cumm maps published by the 
Diktat Entitled tWf Ldgasdai, Vmklgtni drtJa.j and an 

fljinnal t'on An Topogrqfuchen Diem L The LrttjCr is a dctaiHed Mid well 

illuatrated year-bixikv summarizing ibe aotivides of the TopCgt^^i:he IXemt; it 
iifltially contained Epecial articles, specimens of maps, eto. 

(vii) K’anrieinne^asijn 

This sccdon M Weltevtedeii Waa Ea cisBzspc of the itcrsge snd sale of msps. 
tvih) 

A Hmll department at WeknTvden wa* oonctmed with the iaauOp maintenMicc 
and tep«jr of all turvey Enamnn-eota. 

(Lt) Optftdri^shriga^ 

The training briijade at Malang has been reaponaible aince 1^96 for the training 
of all penonnel employed by the Topogrqfiiche Diemi, including advanced and 
'irfioher^ couisea for offioen^ and the homitment and tmining of semi-a kilted 
nsciv^ labour- Not only field worLcfs, but coinputertj djiughEsnica and engraYers 
wiere nained. 


The of the Suhvet* 1940 

The whole of Jam and some iwo-fiMia of the not of the Nedierlands East Indies 
have been lopogTSphically surveyed with a satisfactory degree of acmimcy (Vigr 142). 
A nmnber of areas, including Alorj Halmahcfa, Soemba, Timor and a sn^ part of 
New Cuinea, were aatis&ctorily mapped without any geodetic baaia. Tl« maps ihit^ 
produced included the smtll scale Otrr^htskanrten, the RnmJofdeeHr^gTbiaden or 
admintatnitlve map* of lesidcndci, and the detmibtaden on scales ranging from 
11 jo,c»DO to 1 I 3,500. 


T^fpografiMcal Survey 

The Stale of the topogjaplli^l survey of the v-mnous parts of the Afthipelago on 
1 January 1^, w-as as foBowst 


Terricoifiea 

Total arcs, 
in sq. tro^ 

Total surveyed 
aresp 

in K|. km. 

% aurvtycd 

Java and Madoent 

i:a,zoo 

133.ZD0 

loo 

Sumatm 

473,6c^ 

+ 33 . 0+3 

91 

Borneo 

539,460 

102,536 

36 

Cclehea 

t 89 ,o 35 

32p2CH 

17 

Lesser Soefldl islazldi 

73 > 6 is 


46 

Moluccas 


24461 

tS 

New Guii^a 

4 ^^.S 94 

11471 

1 

Total 1 


859 p 7 ^ 

41 


Source can An Topograjiiihen Dttmi m Nrderlandich Imlii, Over 

Pr -2 (Wcitevmkfi, ]U40>. 










^ 43 - CartQHraphy of the Nethcrlftndft Knat Iiniici at tht end of tosq. 
Source r Juarvmiax van dm 1 fypagrsifiKhm Dimtt in Nfd^landfch-Indii ovfr l^jg CWcltcvreden, 1040). 
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bikI vcrkefnaB^knnrtfn 

The bj^ not covered by the regular sioiw^rapliical tutvey biiA bcco Enapped on 
«iia 1 l scaJea. The data for liusc scriea have been campiJ^ at vHriaua time» by i^ttry 
expedidom^ by miftAL^FOaHetif by tninrng cainpaiues md by explorcia. Notable 
examples indwle maps ef Cdebea (i ; igay)^ Borneo (i : z,ou,ooo, 

miK New Guinea li : i^ooo.ooOh Fbres (i: 300^000, ly-aS) and Orun 

(l ; ^oOpDOC, 1933)^ The maps of the Ajx^pelago bs a whole were neCea&arLly based 
Ip large part on these ichetikaarifir^ 

* 

The IbiJowipg table iUmmotizeji the Work of the T^$><)|grc[^cAe Diemt dining the 
Ifl^t seven years. Every sheet published ia included ^ levis^ and reprintjcd sheets 
BTC italicized. 


[aland 

Scale 

igj 3 
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New Guinea 
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3 


1 1 


ji 

i 1250^000 
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4 
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I : 2,500,000 
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Soemba 
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2 
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3 
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T 
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1:50,000 
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22 

8 
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10 
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53 
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33 
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43 
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DESCRIPTION OF MAPS 

TIm maps of the Netherlands East Indies axe described under the follomUE head*; 
Ar Dutch maps, plan* ind itlasw- The m^dty of the lenet li*tcd an publiahed 
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APPEITOIS III 


by ^tTepogrqfiKhe Dkmt, but a few mijpcellaiicDiw inipa pjwiuoed bv fdcnn£i: 

by witomobib: chibs and by private companita ar« abo 

i;ndLided. 

??ir? piiblisIiHi by the Gniffrapbiad Seeden of the BrJtiih Gcir«nl Staff 
C. GfologsCnl maps . 

Admbalty, by the Uufted States HyJm- 
£T3ph|c imtct, and hy the Dutch IkfpartciJKnl van M^tk. 

Ifl ™ch of the first ^ sruyip,. the .fiaps of tba Aichipeleso as a M bola are listed, 
then thcK of each rsknd or group of iakivds hi eJphabetical order. The indivjduai 
sene* im a^ged m order of scale, the larettr scutiiS first, md are numbered 
^cuttvely throughout to faohtSfe reference. In general, only sariea which were 
atfll m UK m ,94, are bated. elthouRh *™.c had been pardaHy superseded; where 
of the Moie sene* have been produced, details are pi™ i„ full for 
me luBt, and chdfien only nmed for £ub&eqpeat editions 

particulars are gi™ where aK»bcable for each Series- 

(l) beak: and title. 

x,uSs^^v 7 h Tb* e«»t majority of Series were 

published by the Tojx^afiithf ; the responsible suthon'ty rt therefore mdv 

ikCcd ^hen tin* vms not the mtu- 

(j) Dat* of pioductiE^n, with ttibac^iu^^t revl^oiui. 

(4) Number of ahccre ta the .series, both the founded total and the number 
ac^lly pmdu^d » Match, ,944 {G.S.G.S.) or to 1941 fDutch eovemmcnt). 

(5) Size of ihxxts, mca^urnd to die of the btm mappedr 

(6) Craliculr or {with meddkn of ortaml aiid jmd 

(7) MisHjtofteoUa mai]gin^T ioibimaljofi, 

(6) Whcdlcr mloumi *r m bLacfc^ 

(9> The niEthod of rrprc^ntiiriDii of relief. 

(m) Det^ of m^. nulWHys. Und utilimtioii and Othir infotmation 

The projection of each aerie* is not stated, aa owing fo the msEtinu f-W 

Th'T **r r* ti^ptojeetden used i* ahno*! invariably Merctor. 

The zeuithd equal ««i and I^unbcrt 3 conical equal area piujectiona are ocuasiciialfy 


A. DUTCH MAPS 

Maps and Atuu^ of tki Ahjcitipelaco 

-isx- •"»» .™r. ™ iza?:3: 

as von Hiirdaretein, Tindal. Beycrindl and Edeling. and were ii.i™li^ ric 
Holland. The fmt ccreplele and reasonably acciuatc scries wa* the 
tioa ^i^ibeb enmpiled hy P. JelvSIl ™ Ca^bTaJd 

imhl^h^ by Kolff in previa. The Eret reric on » uniform Se w J'd^^^' 
*hcet edition on a acafo of i ; i,Boo.oco, ccmpDcd by Dr I 
pnbhuhcd by Scyflindtof Atnaterdam in 1S73, fallowed fo 1S79 fayfo^tb^ 
iC^of 1 r 4.Q00.WO cumpited by S. H. Setnc and also pubtUl^ed ‘ 

^ Topa^^ht /iirtrAnn« has been reapansihte for the puhli^on nf t^ 
unifomi covering the whole archipefogu; the Or^w^htj^art fo 

•ml the IntmoHtmale W€MttdkiinFt {i : i^oqq.ooo). (j , a.joo+OM) 


{1) I : T/Hw,000 fntmtatimafe 




^tidied toss- Twenty.4fo aheete have been published of the lot, ji. t- l 
fFig. J4a). InternaiioiiBj sheet numbcinig NB46,47: NA 


ci^fllt 
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SBr 4fl^54 and SC, SA- 54 and SB. 54 (bodi ia New Guinfa) remain ta be 

piiblished. Sheets 44.X4Et cm. {nortii niHj^iii) and 50 cm^ (south iKfl^gin)^ Graticule 
at dc,BTK int^rTHli iEmiEitudc Creenwi^), sheet covera 6“ km^itude and 

4“ Utttude- 

Relicf Eiu?wf]. by" cd-ntotiTB and layer-CUliOliting'^ on oome fllieeta hy hiL giiadirig- 
and apot-he]^la only. Roada in red (four KTadesX railway's In black (three grades), 
CoWns of fii'c Oldf^jra of importance by didWtiTir sjinbola, water in bliicv 

In additinn tn the DtJtch editionaj, oeitain nhrcta (NB 46^ 47 and NA 47, 4B) 
have been pubJahed by the Cov^mmedt of India Survey, and tn Sfomeie duracteta. 

S« aUo GJS.GmS, Serbs 4204 (p. ^^2}^ » 


(2) I T 2,000,000 Yff^e^^I^^kaari I'an N^ederl^xdi^h-lndtf 

Pii hlMih ed by the Topagn^ehe /im'cibtiiqr for the Hoondbunau van den Pml^f 
Tetegrsaf- m Teleffmtdwiat (1915^ TWo aheetE^ 72x62 cm_ referring Id Java on a 
s^c of 1 ; 75e,ooaj aii sheets^ S7X46-5 on. referring to Sumatra (2), 

Cekbc* cn Soenda-eilaUficn {2}^ and Molukken (2). Java is on a ocaJe of E : 750^000^ 
the athers on 4 flt^c of j : 2>000,000. In ooiourg. 

LitMM in green and bkok, with misccllmeom green and black Byiitbok for tele¬ 
phone and: telltgliiph Btadona. 


(3) * ■ a^sc»,oqo Oversichiikaitrt nofi den €hfl-Jndachen Ar^h^i 

Ptibliahed m lyoS^ ’mth revised editinn 1926, Sh. &heei4 73 x 60 cm., with ba pp, 
ga»tteer« MorginEi divided into degree intervals (kmgitude frorn ^tavia). In 
COIOUIB. 

Coastline in hUckr Relief shown by hril shading in brown p with bbek apot- 
bcigbtSr Spot-depiha in blue. Rh'^cia, lakes acid moJabea in blue. 

Roads In ted (two grades), rallwayE and tiamwaya in black. Tcleuraph cables by 
dotted black AdnUnisbative boundaries by block pecked line. MucellincoUa 
«dp blucp and black symbols for aneberogea, harboufi^ llgbiboiisesp etc. 


(4) I : :],Doo,n» Kaarl imjh den metdiepten in het Ooitilifk did raw de N'X Ateh^l 
Publmhed In i^tS. Single sbeetp in c 3 Dk]iura- 


{5)1: 4,M,oao KsofI der ger^dde Foslwrbmi^m e» drr Onderxeeiche TfiegtaaJ^ 
Jwbflf in den I’^iedettandsch GoMt-IndiSihen A.rcfupel 

Publiahed by the Tope^ajkefte Itmebin^^ for the van den Futif etc., in AW. 
Indie Twv afaeets, in catoiin. 


(6) t : ^pOOO^OCKi i>^/eA£EOTt van den OsMt^lndisehen Arddpei 

Pnbiiohed by the Topasrajuike Diemi in T9J4, from 8 inip drawn by P- M. vm 
R iel of die Snellius Expedftkin. Single sheet, 96 X5J cm. blaigins divided into ten 
minute intervali (longitude ffom Grecnwich)p with graticule drowti every five 
degtecA. [n Colnma. 

Relief ahewn by CDQtoitre n every T ,000 m., doted in five shades of bmwn, with 
jjpot-bcigbtSr Submarine eontoun ct 200 m.p. 1,000 m. and every ]j.eoom. to 
TO,-OCOi witil la^er-tintEiig in. twelve ibades of bLucp j-nri numcroua spotHclepthi. 
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(7) t ; 6 ^ 00^^040 van dim Oost-Indivthen ArcMptlf aoTidivende d^ 

§laaisdplaals£n, der EurVp. AmhUnor^ bg htf ErB- 

Publialud in Two fttMap ID colouri- 


{Sf} ] : 6,000,000 N^d/^iamifEh Qoitrriftdid 

CampiLcd by S. C. Bminft, published by J# T|jl [ 933)1 Single 

H0X61 cm. Id coIdui?^ ^ 

AdmmistTBliTc Bica& titiEcd. hiattA of ^btvia {t : 5 o,OOo). JiVm {l : ipj^OpOQo)^ 
New Guineil (1 ' 18,000,000) and SemBranj^ [i; t t^^^god). 


( 9 ) ] t 6 , 500,000 OversichtiJuxart can den N^ederlandsek Otat-Indii ^ 

Sheet I, 93 , X 57 on., of the ^£ 0:1 ran NEderiands’ck Ofnt-Indi^^ c]ociipiled by 
W. Stcoifdott ukd J. J. tim Si^tboff ( 1901 )^ In cofonts- 


fio) t t ED,tx7a,oQa Ot'^xichlskaari van den Ovti-Inditi^hm Archip€i 
Fuhlifihed in 1920. Siogic sheetp m ColoUJ^ 


(1 r) Albu van de Geaxitm der Bmtm'^^imtiingen CjVedl 

A Eerica of 33 Ahnrts eoverina the East Indian Archipelago published in 1917 ^ 3 - 
Soilcf ronRfi finiii i : 300^000 van Mimhtaa), to 1 : S,DC}qi,ooo (j^fzorf 

van de grm4ioort£H inhel NDordeifJh dee/ ran Surnatra'i AlthollEh ai'nilable 

in aji ftJbuui u ■ coUeoied series, the sheets were atm published indivldunUy, and ere 
included imdcr the I'arioris islonda. 


(ix) AUm tan N^ikrtmuisAM Ooit-Indi^ 

A tefies of sixteen sheds, with forty^two IndividuaJ maps^ compiled by J- W. 
Stcmhnrt and J- J. ten Siethoff, md published in ShcetE, g 3 X 57 Ctn+ 

Although avofhiblc in an oJblim as a cDliected Hirica, the Hheeta wera also published 
individually. The aheeta are he followi ; 

Biad (i) I ; 6 , 540,440 Ov'erzichtakaiu-t \an Nedcrlandach Oost-Indier 

1 : a^Ooojooa Java ca Madoera, four mapa ihowiiif; communscstimii, 
Iniij^ge^ geoloijy and relief. 

(iu)-<y) 1 : 500,000 Wsfl'p Nliddiai-, m Oost-Javsi. 

[ * 900 J 000 Noord-, Midden, en Znid-Suma tra. 

(ixH^) I * 600,000 Sumntim^t Wtat-kuaip OoatkuEt. 

(jd) (a) I J 500,000 BaoRkat [b) 1 r 4 na,oao Bhioenf; (e) i * 759,000 RiouW- 
cn Ltingga Ambipel. 

(ali) [ t 1,000,000 Weatex- aldeehne i^an Borneo. 

(am) 1 : 300,000 Ckwter-tfdeeltng van BomoOi 
(xiv) 1 t 3,Ex»,oc]o Cclcb«. 

(av) (o) I : 1,000,000 KUine Soenda-eilondcn ; (S) 1 1 5,000,000 Timor- en 

Alor^ cilaodciLr 

(avi) (d) I : 3 ,ooa,aoo Molukknn, ( 6 ) i : 4 , 000,000 Nedcrlandlcb Nicinr- 

Guinea. 

Id addition to theae main mapa, there are numeioua inteta of tnwn-plana. 
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^13) van TrCpitik N^dtrliau^ 

Published by the KomHkIijk Nederimdich Aardrijkihiindis grwHiOiifJmp (floyal 
CfiOffTHplncal Society of tbt Nethcrifliida), in cDiijuiiaioil with the Topografiiih^ 
Ditnsi {193&). Thirtj'-one dmjbic page contaiamg 165 maps^ bound m a 

■ingle vnlume, 34 4 + hom daublt: page sise to iinall mseUf, 

A dcUiiled gazetteer ia appended EeptLiaEeJy, 

Tbe pre^jCEp tiat of mapa and l«tt accompanyinB cada aheet is given in Dutrh, 
rreEicb^ Cermzn and Kdgilsb- 

llie BcriM of nmp^ portrays very ftUCCeisfutly in full ceJour EEixny lApemof tbe 
AjTbipela£OT including relief, eoicBniotyp geology, soils, climate^ vegctHlion, 
animal diatributionp density of population^ typ^i <>f settlement, agricultural dja- 
tnbutioAt, linguistic dutributionSp history, etc. There are liumeTOUS laruc-scalc 
plans. These maps summarize the results of the iiiost recent topographical and land 
Utilizstion surveys hy the Tcpiigrafijche Dimst. 

(14) Aliai van m N^eriarakeh-fndif 

Published by the Inrichiing for the KomtiMijk Afagn€tisch m 

Okserv^towisan Vc Bai&m, 1915^3. Compiled by Dr J, Boemera- 
Thc following volumes have been published: 

(i) ^ourfm van den gemidde^dirn jmtriijkschefi en maandel^kichen Op Java 

eti AJdil^a (1915). Three volumes, of ^ hich voL [ consists of tables, voL ii of maps 
and voL tn of teit VoL tl tndudes fourteen sheets, T05 X 33 on., giving a Locstiun 
map of meteorological stntiontp one of mean annual rainfall, and twelve of mean 
monthly rainfall- Irfyer-tintJug in blue, auperinapcHMid over Itght brown shading of 
relief. 

(ii) K^fien i'on den genddiUtdm jaeirUjknJi^n en maandelijkfehen regimmi op Stiimnra 

(1931). Dctailfl aa for (i). 

(iii) AjiaTfrn t^n^^ getmdtUid^ en maandeUJfachtn regettv^i Op 

(193^)- DetaiU as for but dupUmted (not printed) in black and white. 

(iv) Kaarten tiWi dm gemiddeiden Jmriijhehen en moaitdelijksirhen regeirfai Op Cefeifes 
(1933). Demils as for (i). 

Mat^ of TTffi iKiuvinuAL isLANiM AND 'rmnrtnRiBi 

Ado SARA 

(ig) r : 100,000 Schetjkaeni van hef fitwui 

Piiblished in tgn. Stn^e sheet, 41 2 < 38 cm. Margiru divided into one minute 
intervals (longitude Erutn Greenwich)# In ooloirra- 

Coastline in blue, with set tinted faint blue. Relief shown in outluw by heown 
hdchures, with a few spot-heighta in black. Footpaths by rod dotted line. Froviccia] 
boundaiiH by bladk pecked line. 

Ador 

(ifi) t : loOjOOO Overcit'ktikisnrt van hel filond Aior 

Published in 193a. Three sheelZp 50 X 49 cm. In. marEina tfe mdeiL diagrams ol 
■djoiniog sheets, with latitudes and longitudes of sheet comeri (longitudea from 
Batavia), and of administrative dbri^oni, with numbered and leltcftid li&t.^ In 
colours. 

Coaallino in blucp with sea tinted &int blue- Relief shown by bmwn fxmtoUia at 
jg m. tntervflp every 500 emphRiized, widi uitermrdiate formalities peeked, and 
spot-bcights iu blax^. Riv'eia, names of d^'elSp lakes and swampa in blue. 
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Elnqdj In rtd (oJCie tracks by thin lin&n ^ntpatha by red iluttcd line. 

AdtnmitiiBtiTE divi^ion^ by blidf pecked line, NadFie Tiitlagea in solid green. 
Mificxilaneous red Bud bliuck aymbolB fnr ^oodbndft and plflnlntioiifrt houses, 
ChiiatuD churchis, tBfipltftp Chine«c gtnVeS. 

(17J i : 6 do,doq Alor 

An mset chi sheet i of Oi»rwAj:i'^id0rl Vtm hei <^deela^ Phr^t, published in i 
Size uf inset, X lO Cftl, 

Details df relief, etc.; as on main sheet (No. 81). 

Amoolka 

A bwe Wbh meBsured near Xawsji in iQig biij; 1 tiws trianflnlatitin of the rpain 
and adjouiin^ ttlinda whs compkled in 1926. T^e detailed topd^phiCai survey 
carhied out l^tween 

(18) E : jpOOO H&tf/djyinan Ambon 
Published in 19^24. Sin^k sbeei ia coloiin. 

(19) 1 : 5d,o» .dragon m Ferfloff 

PliblLshed in in the BexieS Dilaiiblnd^n Mohikki^. Sinjjk iheei m cxildurs- 

(zo) [ : 100^000 en Ttmi££ 

PubU&hed in 1914^ in the series Gradqfditfidtgihiad^ AfoAdtAeit Single sheet, in 
cokpure. 


(ai) 1 1 2,500,000 Ov^meJtttkOitTt van de wesidinfie Amluma m 4 e afdfftir^ Ned^- 
Umdiih Niaa^^Guimi 

Published in 1915. Sin^c sheet, in coloufs- 


Baiojiu 

(aa) I t if»,0Da ScbetfkoJtrt iwm iui hland B^ibizr 

Published in 1 : 912 , A reonmnekflance map, BUr^eyed in outline by cotnpasf and 
barometer. Single sheet, 36 X 54 cf¥i- In colouia. 

ConstUne, riTien uid nuran i>f riven in blue. Relief ,b4>wn by diwmiTiiiikitu bnnvn 
f^-IiUfai ,t 5* in. interval, but with Jugr aieaa Jcfi b|wj],, ViUasHi and bivuiMC 
sites named. No other detSLil. 


Bali 

The fiiat tniip of Bali W.M * lth<!&fc?drf («cal< i : afu.ooD) pwluced in iSff?, tvith 
TEvirioBB in (90J. 1909 and iflza. Between igti and tgij, the primary trianjrtllatHJU 
ef Java «.** extended ewitwardi owr Bali and I,«<iibrik,aiid mpueiaphlcal aurvew 
based on this netwinh Were Earned obt between 1919 and 1953, In 19*4 (he fint of 
the 1 1 5(i.w ferin w»j pubLahed, and in 1935 ■ new Uyemd ntsp oA a scale of 
I : 340,000. tn 1939. one of the nsviMoll imita besan a lH«c-aaille survey (I ; 1,500) 
for the land-^tax rrtuma. 
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fz 3 ) I ■ jOpOOD liah 

PublitEtion started in and k idll in In c^lokiis. 

{24) I : zoQ.ooo Bali 

Pkibiiahed in igjs. Single nhect, 77X48 cm. Mar^ifls dhnded into orvs minute 
ifllf rvalA CIoDfjtude from Eatavia^ List of admmsstraliva arcM in In mlourt. 

CoBstlim ill blue- Rtiitf Bham by biunn contoyti at ico m, intmaj, with Jaint 
layer tmtiiiE in gt™, yellow and clir« ahndeii of browS^ fidiit brown JiiU-ahftding 
said apoT-^iybta m blflck. Bathyinetric tontour» in blue at lOO, 200 jmd 500 m. 
mlerval^ with -rpot-deptha m blue, and ^ rinccd feint blue. Riv^rt, oamca of m en 
Jates and in blue. 

Ruads in md blanlf (thm giadea). bridle patha by thin red line, footpaths b.' 
red dotted line. Admimamitive dbiskma by black pecked line. Native vilkges in 
black. Rico fitrch by diagorvfll grty lioca. Miacellaneouft red, blacky blue and btut 
symbols for hnus^, trst bouaea, bnclgea, churches^ tempka, air-£eEd«. vnlcanoe^ 
sand-banka, reefs, etc. (see also Dccdon B. No, 4). ' 

{25) 1 : 250,000 St^iUkaart van hft ritowd Bali 

Publifibed in jgtjyp with a tt?a>nd edition in 1505. Single sheet, 63 X43 cm. 
Marins di%-iiled intn two minute Intervala (longitude fran Greenwich), tSo Of 
road m ninfEin. ln*et on scale of 1 ; 1,000.™ in colouig to s W adminis- 

tnitive di^'ifiioDa. 

CoBE^ in blue, with fc, tmted r«lnt blue. R^lEef sbmm by brown codtciiiiv m 
iDD m. intmul, with spnt-huight* in blaiJt, and with la^'er tintmK tn eight ,hadca of 
grren flnd brown. Rivets, nsinca of rivexs, lakes and awomps in blue. 

DiidJE pa^ ^ ihin rad linr. Footpatha by rod dotttd lire, Administrotive 
divisiona by hliidE pEcked linss, emphinitEd variomiy in pink ^id yellow. InK^h irr H 
pla^ by bla^ dote- Misca!l,nroua rod «nd black aymbols for chlirohra, temples 
Iwbauia, anchoragcE, lighthouaca, sand-banka, reefs, etc. 

(26) I : 150,000 SihclikaoTt van )tft ^dand Maii 

Third (19^] and fourth (iqss) editfons of (asl, Similaj' delail to (aj), but ■n'idiaui 
luyer'^^loitnng or tabk of road distances. 


D.u^[:^ka 

Tbc trumgi^ion of Bangka wea bejjun b igi?^ the work Vfm interrupted In lyzj 
hut completed duiing the y«im At fijst SEl isolated aj'sicm, it was linked m 

1936 to the network of the Loigga Afdlipel and to that of DillitOfl. The dctRiIed 
topogtnpnical €unpcy b^ed on this trianj^btion Was carried out bctit'eefl and 

1935^ 

The earliest mop of Buigka a iclKlskaar^i 4 jd. a scale of i : ^OO.ooq, prcduced in 
1894 by the AtHUmrrn Commandairt <jf the ialand from a aerica of aimy reconiiah- 
sance Blirvcys. In igib^ a more detailed owr^htikaart on h fcalc nf i : 150 ooo m 
four sheets wwt publkhed, and in 1014 the iaknd appeared on ahect 23 of thfl 
j : 250 ,™ sericii of Sumatm (No, i&g). The firat sheet nf the I : 15 ,™ detaiUdo^ra 
■ppcaieu in [giijln 

(27) 1 :35,000 Ba$^ka 

Published in 1951-7- Forty-oM iheeta have appeated. In cobun. 

KB 
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(aS) I : J 50,C}00 Ovcrziduthi^ van Arf 

Published in T«gi6. Four ahceta, 78x65 era. Muf^s divided mta five minute 
mtervulfl (Innei^ude from Greeawichji Inset dkj^ram to show idmirustrative 
djvkiDiiSf wjth niuubcted and kttcred. list. In coloui^ 

Ccssdiie in blue, with sea tinted Ikint blue. Relief ihown in Qutlinc by ^tnt binW 
bficliLAm, with spat-beiKhtS ID hk^k. Rfveta, namca of rfvcis, lakes and aw^ips in 
blue, 

Roeds in red (ttuce grudes), fiXitpatlu by red dotted line, tiBmwayB by fiJJed black 
and white lines. AdminAttative boundarita by vaiioUft pecked Ime, tc&tdcn^ 
emphasized in yeUnw. Inbabiied places hy red and black symbola and dota (abc 
Etudes)^ MiEccIlaneoUS red BTld black aymbola for li^hEhouscSn andbufages, sand¬ 
banks, teefs^ cDC, 

Sheet J has iiuct pkm of Muntokp on scaJe of i : y^ocna, 36x^0 on, Rnads by 
double red lines, bllildtnga tinted red or yellow, vaiioiiii Symbols for huts, tefflplcsp 
EiuvcSp itt^r pier in blue. 

Sheet a b^ inaet plan 10X17 cm- hi black of Pfinkalpmang^ on scali' of 
I I ao,DOO. 

(19) 1 1 150,000 OmeraiVAttJtOfWf %vm h^t eiUntd Sumiitra^Blnd zii Barigka 
fublishcd in 1934- For dciads mtt No, 169- 

(30) [ : 300*000 Knart nan eftf 

Publisbed by the Tapi^raphischc (1894), from surveys by the 

Oomni^fidaKt with the collabotatLan of the Hepartcm^ni van Marine. One sheclp 
74 73 divided into five miiiute inte.rv'als (longitude Bom Greenwith). 

Numbered and kltered lUt of admimatrativc divifiJans. In black, brown and blue, 
CcnaiJiiie In bkic, with sefi tinted faint blue- Relief showii in outline by brown 
hill-shading with fi few spot-heights. Stibinadnc contmua jn black ai 3 ^U^d 5 ba- 
Roads in black (two gTadej)^ footpatlu by dotted black lines. Administrative 
boundsrics by vaiicm pecked lines, Inbsbitcd places by bkck dots (three grade*}. 
^lisceElaneuui brown and black aymbola for templea, grav^cs, anchomges, light- 
boufieSp sand-banks, reefs, etc- 

B&W£AN 

(^r) 1 : 35,000 Kaon nm kef cf/und Bauartit 
FubLiabed in jSS6. Single sbect, in black. 

(33) t : 50,000 Knari van Acl 

Published in 1916^ Single sheet, m black. 

Bnj-iraN 

(33) J : 300,000 Topografirek^- van ktt BiEitan 

Published in jllSa, with a secuud edition m 1B94. Single sheet &D X 4^ tfiJ- Margin 
divided into dvc minute interi'ala ^longitude Imm Batavia), In black and grey- 
Relief sboWTi in puUine by bOl-Bhading, with spot-heighta in black. 

Road* by double black line (one grade), tucks by oingle line, foatpatha by dotted 
line. Tramwsv'i by double lines filled black and white. Admirtistrathe boundadt* 
by varioua pecked lines. MisocUaneDus aymbola for buildings, gravca, teniplcs, 
apringl, wellSd anchataget, aand-bankf, reefs, etc. 

Inset 30 X [S cm. cm scale J : 3 O,Od 0 of Tflndjocngpandan. (See il^O Secckm 

No. a) 
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{34) I L Sihfiikaari van hti tj^and BoffW 

Published in i^id^iiith a second editiafi in 1915. Single sheet, 63 ><;4S cm^ Margin* 
divided into ten minute intervuU (lanjfitiide frnm Greenwich}, In coIcuih, 

Coastline in blue, vith sen tinCeJ hunt blue. Relief sha^vn in ontline by brown 
haehiuTSj, with Sp€l-height* in blach^ Riveted nbmu* of dvcis, lakes and Bwampi in 
blue- 

Diidlc^EmckA by thin red tine, footi^aths by ted dottec^line. I^IbcelianeQua black 
Eymbols for inhabited places, individual houses, ani^onigeap aond-banks and reefs. 

Borneo 

The great extent of BomeOp Largely covered with tropic^ for-eiii and iXliTshp hga 
caused the tnpograplucal sur^^y to he a InnH and difficult business. By iy4n, only 
jd% corijiiini:^ to be lurs'eycd^ but a coosidermblc proportion of the completed part 
bad no tnangulatian nctivcirk and was scheduled to be rcaurveyed. 

Inuring iho year* ^ outline survey* woa carried ont in the Wiftfra/-^ 

deflinff, based an a number of points astronomic^Iy d^ed. During tHw r|mp. j| 
number uf reconnaissiince and coastad suj%'e>'a product sufEcient data to complete 
small-scale rrVljftiZflrTefi of the whole island and of the Tnuious residencies. Between 
1 516-^, the Nedtflahd N^iputc^Gunitf iV/rflfrtmt Matiti£Jiapptj carried out a geodetic 
sLirh^ey of parts of eastern Bomegip notably between BolikpapaCL and SamBrindc, and 
ihi* was Used for the later topographijcal stui'cys by die TopffgVufii^iie ZhVnrl. 
Between and 1027, the ^uidfffn Oosl^ufdeeUng Were Burveyed, a number of 

pointa being BstronocnicolEy &£cd to orientate th? aurvey- The Trianguiatinbriga^ 
surveyed in 1737 s haw at Djoewti Dear Amoentai, ond the primary tlrianguLation 
was in ptogresi in 

Snmll areas were mapped by aeiial survey by the (*ee p r 440) and by 

the N^dcrlandsthi iSYeuir-Gio'ae^ Pzn-oI^iuH Mn£ 2 iifJtappfj\ It was hoped that ihe 
eadmated 35 '^ 4 ^ years needed ID survey the central ports of Borneo Would be 
mdeh leducsd by an citensite programme cf f^rio] trianguliitinn and photo- 
gramme try. 

Qvfrsickttks^ifttfn of the w'hnlc island are numerou*- Bcyfftrdt's of Amsterdata 
pmduced b genenai mop on a ictle of i : 4^100^000 in 1^3, followed by J. If. 
SchjTLBirs map on a scale of r : 2,600,000, also published In .Amsterdam (iSgi). A 
1 : a,OM,Ooo sheet by the InHchtrng in was revised in ifjog, 

1914 and 1934 as further aurveja produced more detoih larger scale maps of the 
rEsidencte* inciude the four iheeis of rh« H Vtf<f*o/dprin|g on a scale of t : 500,000 En 
revised T912; the twenty^ie sheets of the Hme Otta on a scale of i : 100^000 
in (Sa9-97:. revised ; ofld the t ^ lOO^OOo scries of die 2uK/rtm Ooii€Ti^d£el~ 

ingt which, begun in 1926, was still in pmgresa in t940. Two of the Ust series w m 
ptoduced in i939- A few large scale driaxibladen were produced for military purpa^e*, 
such as 1 r 20,000 maps of Singknti'ang in iSSy and of Bondjermssln in l^lEr In 
1924, the hist sheets of the t - 50,000 scries of the (^kra/dnling were 

issued: the inunensJty of this project i* *liown by the fact that by 1940 only tw^dve 
of the contemplated 371 thects bad been published. A similar Seties g1^ in 
progn^ fot die 

(35) f ^ v€m fimfdp^iaiiat en omstr£k£n 

Publiabed in Fourteen sheets in cxjEoux, of BenglujlUlg, hlamparvah, 

Montrodo, Nang Finoh„ Ngabang, Pemongkatp Pontianaii, Sambas, SonggaUp 
SingkawoDf ^ Sintang (two iheeta)^ Soekadona and BtldJld Tg^. 
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C36) I : 20^CKX> DfltnUmiiTiiit ran kooJiil^iuttsTn ett onatrektu 

Publi»h«d m 1887-90. The follow-Sngihccta wereiraued, in black: (i) MiiR)p«wa}i, 
one sheet; {ii) SIngk*w»£ii&, me sheet; (ifi) Poatianall. four sheets: (iv) Montrado, 
one sheet; (v) Mmdor, one sheet; (vi) Bcngkajani;, one sheet; fvii> Sambas, one 
*hett; (viii) Sintong, one shfcL 


C 375 i - 10,000 Schetsh^rten cfl*( di hoi^dpixKUi. fjt Bjindjitir mT i Vn fM ottdigE™^ 

* 

PubEi&hisd in 1916, Sin^U sheet* 5S X 31 cm. In coloiu^, 

Roa^ in f^uhle blBi:k Lizaca, Tivef» in blue. TiXbges in ffre^n. buildings in 

red. Rlemb shown by horilOlllHJ'Wu<! tin«, Black symbnUi for %-afimifl treeg. 


(3S) I : 15 tOQO tan Malikpapan ffl ot^gft?ing 

Published in iQr^2. Single- abosl, in mlaurs. 


(39) I - S^sOexa Jlfn/i 0/ th€ Territory iitid agreed boundary. 

Csptain D* W. Buys (t 9 % 3 }. end attached to cfa« Cons^ticn eon- 
clud^ between Greet Bfiteiii snd the Ncthcriatidt, a' GiaeenhagE, 36 March t^iS, 
for the dchmitatieqi of the boundary line in the island of Borneo. With [ooBtiDn 
imet, I r 30 o,« 00 . EKitch edition produced by Tofitigtt^du Diaal (load), English 
editton produced hy the Qrdnsnee Survey, Southaroptaii (,938). Single sheet, 
47 51 cm. Miirgin divided into minute intervals (longitude from Greenwich). 
In coiaurB, 


Coasllkie in blue, sea tnnt^ faint blue. Relief shown bv brown eontoUM at 25 ro. 
mten^. With ^e^ 25010. emphasited, occasional pecked funn-lines and spot- 
■heights m hlflizk.. RiveiB in blue. 


Foat^^ by ^ dotted line. Agreed boundary by bladi pecked line, emphasised 
Ul Inba^ted p^B U1 solid Green, Dyak viUages in hlacll, aatrobamiral stations 
End fli|i[TtAle: by black symbolfi. 


( 4*3 I ■ Driailhindm ran de Zuider- ns Aftierln^ tan Baraeo 

^blbhed * Twelve sbceEs 37X37Cm., of ihe’intended total of 371. 

h^ been puhluhed by 1940. Inset dingmns of administratisi* boundsHes and of 
iLdjBccnt gliccU- Id c£]iQiir»- 

Coasdin* in bine witb sea tinted Ikint blue. Relief shown by brown contoun at 
25 to. roien^. With ev^ry 250 ra, emphanzed; occasinnal pecked fotm-lilie., end 
Apot-iicighr^ in black. Ri vera, bJees, dtid mar^hra in blue. 

Rna^ hy do^le ^d lines, bridle paths Binslc red line*. Adroinietmiave bolmdiriea 
by various pecked ^es- Inhabited places by black hkIc.. MBtivt vihages b solid 
j of bl^ symbols for woodlimd and plantatbn emp*. Miscellaneous 

ted and bki^ symbols for bridges, churohes. Icmptcs, gravea, miclioraaw li^ht- 
bouses. sund-banlu, reefs, etc, ^ 


(41) I ; 50,000 DetmfbladeK Dipt dr raidetOit Weitrri^dmling non ^ormo 

^liwtkm »t^ in ,925. Seventeen sheets had b™i produced by .040. 
to ^ interval, (Irngitude fns„ SingJwaS^. 
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Relief JthuVfn by Cdfltalira at 35 m. mTenal, ^icTf z^nm^ fiCCcntiiB ted, with 
OCCaaiocial pecked foniL^ines, iUld ipct-JuG 3 ghlft in black, 

R^d4 by daiibk lifies {tv. a ^dee), bridle-tracks by thin Sine, f<>oi paths by dotted 
hue. MiBceHancolla symbdla^ for Woodland and pkntfltinn prvductSp rice fields^ 
buildmgftp mosques, temples, Bnehoregta^ Esod-bankB, etc. 


( 4 ^) I 1100,000 GToadiifdcriir^bladia von de njtdentie ZyitUr- m Ooifera/d^'e^i^ 


Published in 1936, Ln colours. 


(43) I 3 i!oo,0« GraadafdetlinsiM^n mjj de rt^sidmtie Wfitfrafdzilit^ v&n Bomtv 

Published in 1SS9-97P with a second edition in 1^3-31, Twcnty-»il Hheeta^ 
55xys cm. Margin^: divided into minute uitcrv^ (lungirude from Singkawang).^ 
inuet diagram of adminktrativc boundaries in black» blue and brawn. 

Coaadine in btucp with se^ timed ^t btue. Relief ibowra by brown contoURi at 
IM m. irtterval^ with occaflionaj finer form-lines at m. and 12-5 m., brawn 
bill-Khading and ipot-beightiS in black. 

ROild« in blM±. met. by Ain blade line, fnolpddia by biwk (InMcd line- Admini,- 
tiatfve boundanea by black pecked iinea, emphsalzed in pink and green. Inhilbltcd 
places by black drdcs, Malay and Dyak villages by open squares. Diagonal blue 
ruling fnrnce-fidda, variety of black symbols for w oodlands and plantHtion products 
Miscellaneoua symbols for temples, graves* anchorages, lijihtlwusea, Band-bftnks 
reefs, etc- 


(44) r f 500,000 Ton midattit ^^esterq/ditlfr^ car$ Boneo 

^hlished in i&9B,,with u second editiEm in 1513, Fourehee!s^ 65 X 57 cm. Margin^) 
^vided inio h%-c mumte Intervals (Inngirudc bum Singkawangj* Numbered and 
lettered index tt> iidfiuiic^ETiLtiYe areas in the margin. In csokiUTs. 

CoastlinE in blue^ with ^a tinted faint bllie. Relief shown hv" brown bill ahadinR 
with spqt^heights in bbde. Rh'cra, namei of rivera, lakes and ^lab in blue. 

Roads in black (one grade). Adminjatraiive boundariea by black pecked tines 
emphasired in green and yellow. M;bceliaiieoiis symbols for villages^ anchorages' 
fightbouses* sand-bfUiks, ueefa, etc. 


Us) K = TJO^OUO Sttlclshgmrt voif d€ rcrfdctrlie Zum^- at OoiUtrofdcelit^ Vftn Borneo 

Pubtfabed in rpij. Four^ccta, 63 X 65 cm. Imzt map of adfrunistrative diviBiana^ 
r : 1,500,000, Margins di\'id^ inta ten minute intei^^ (longitude hum Sing- 
kawang)^ In colours. 

CoBBtline in blue, with sen tinted ftint blue. Relief ahuwn in outline by broW-n 
bachurei, with ipai-hejgbts Ln black. RivsrSp names of riverSp lakes and marsh in 
blue. 

Roads in Ted (two grades), footpaths by red dotted Line. ,4dminiBtra.dv« boundaciefl 
by black pecked ImeS. cmpfijuized with pink, y^lbw, green and orange. Miscel- 
lnn«oUE black and red tj-mboUi for village^, witipleis, lighthouses anchorages etc. 


(46) I : vm Midden Borneo, en AeJ laiitisrhap Koetn 

Fubliahcd in 1^5. Single *heel, 66x^5 Cm. Margin divided into ten mliiute 
ititfrvals (lortgi(udje from Gfcenwidl). In black and blue. 
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C^StliAc ill blue, with R£a tUitied fflint blue- Rcbcf of sihhII iwlacccl arcoB; sbown 
by oantoura wldi i&pOC^hcighta^ but Irthc blank, Ki^’cia^ namet of livcflp ind 
lakes in blue. 

Roada £on< tneksp fcotpatha and talegfaph linea hy it-BriauH fiolid and 

peeked lines. Adminiatrativc and centres by bbek eilt;1cSr 

(47) I : rp75a,e™ traf RjTrTifn 

FubUsbed in 194^ ■ Single ibee t p 77 X 46 cm. In black, with toads tinted- 

Ronds in blaek, red, yellnw and gre^rii (eigbt grades according t& surfece\ witb 
bridgofi. Navigable waterwayt Indicated by dots (three grades). HarbouiS iadicated 
by Spytnbol. Cnlnmztd itreas ('kolonbarje tetreinen'j by ^k’ ajTllbol, 

(4li) 1 : ipOan^Doo Ot'er:si{‘htiIumTi van het ffiiand Borneo 

Published in 190^, lAitb a aecond edition in 1914. Single aheetp 64x7^ 00^ 
Maigma] lisi of idminUtfative dKisions, table of trade of eacdi port in 1908 by valile^ 
and annual aumniiunes of trade igOa-S, ImpoirtB and cJtporCa prmted on ttwp in, red 
for each port. The second edition bas tnade figuics for 1913. Jn coloina. 

CoEstline m bfucp with tea tinted ^nt blue. Relief shown in outline by Biint 
brown hiU^abadmg, wii]i Epot-beightA In black. Rivera, nanies of rivort, and lokea 
Id blue. 

Roads in red [one grade), track* in rrd pecked lines, fooipaths- in red dciticd Huc^ 
railvL-aya in ililcd black: and Wi'bilc double lines. T’depbeme and telegraph linea and 
cables m bl^. Admkuatiasjve btUmdaHca by pecked LEiiei witb dbri^OTiS doted, 
AdlniniatTativt; centraa and inbabited placea by black ayrnboljl- \ltac£llane<5ua iwl 
and bbek symbcils for pQSl-ofbCeaj hafbourSp onchoiagea^ ligbEbouaes, ftind-b«nka, 
reefa, etc. 

Chief plant producla sbow-'n by frreen s-jTDftlyila, ebief mineral products by orange- 
lymbola. 

Inteb^ both on scale of 1 : fi,oeQ,coo, ate: 1^) Otir^ir/jJj^aarr van iltf 
Iftdeelin^ tan BofWffOf abnwing administrative divieiona by tints; (li) Difhlhiid vart 
van J^edprlamiich Bernao^ This ahows the diArnbuiion of population in. 
1 in nine shades of yellow and. browTi. 

( 49 ) t = 2pOcxj,Doo Oversithls^aaH t-on Ac I n7inTd Borm^ 

Pubbalicd in 1934. Single sheet, 66x77 ran. MaJE™ divided into isai minute 
intervals, witb graticule drawn at degree interti'alB (longitude both fn>m Greenwich 
and Batavia). litter map of adnilnis^tivc divi&iuQS, with numhered and lettered list- 

CoastJme in blue. Relief shown by a coo m. cemtour, with land below aOQ m- 
tinted green, above tinted brnwn, with supcrhltpc 4 ed brown bill shadingp and spot- 
heights in black. SubmurOe CORK^ma drawn at zoo, 300, joe and every 500 to 
5,000 tn., \iy^r tbit^ in white and twelve eiiad^ of blue. Rivets, names of rive«i 
lakes and maiab in blue. 

Roads in rtd (iwo gtadea), footpaths by red djotlcd line, railways in blacky and 
Cables by thin black lines. AdministratN^ bDundari<*s by bUck peeked tnra, 
emphoEi^ed in pink and yellow. MifioelJjmcoua red and bbck symbols for post- 
ofoccij tcmpIcSi praveSp radio statioiu, astronumJcBl poinca^ horboiLTap anchofSgea, 
bghthijusesp sand-bankB, reefs, etc-^ 

(50) E : Oi&OO.OOO Kaari vow htt fdand Bunvo 

Compiled by J. K. Saimun and pubEiabed by R. A. Eekhoul (Amtterdsoi. 

One ahect tn coloura. 
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(jl) ] :4,sw,ooa Ponwo 

PuhUBlicd by 5 «y^iudlt (Air^txidflin, iBiBj). One ^cet Id colouTt. 

C£l_EfiE 3 

The gTddetlC survey of Celebcfi bcgBn m i$id, when a aecrtijcifl of the TnnnguiatiF^ 
brig^^ Tvas Ktaddncd at Malussarp And In the fotlo^in^ y»r a base V^-be. measured 
near DjenepontO Ln the eittwme aouth of the ialandp and a cantml point was aatm- 
Ddtnically fmed at MonticmElDWep east of MakasuLT. Hie primary tdanguktioti wa# 
gradiaally extended north into Midden Celebes, wherS an independent hese waa 
measured at Karadold in i^o. Since 1^31^ the primacy network hJi 3 been cxtendeci 
over the Golf van Tomini by way of the Togian-eilandcn intn Nooid Celebs, and 
adjusted to the Minahafia net^enrkp nriginaUy developed indt^pendently friom a base 
m^^ured in near TondAnOH The aeeimdary and tertiary nianEulation has been 
completed for ZuJd Celebes and MEnnhnfa i, uid pm Vis id null y ailcijlat^d for ^Sdden 

Celebea- 

FiiTUre plans envksined the continliaticiC. of the primary network Into Znld-Oost 
Celebes from ibe base at Korodoto, and in both direcTions from Noord- and Midden 
Celebes round the i^mtem aboiea of the Golf vnti ToniUll- To this end^ preliminary 
reoonPAissaDce Surveys hrid been made by 1940, and tri^nometrEcal E ditions ert!Ct«ed 
at selected points- 

Other work carried out by the Ttiongtdafiebrig^e included a tcxtiaiy levelling in 
1924-7 in Zuld'Wat and Noord Celebes. 

"Ihfe drat detailed topographical survey bcgftn ifl 1013 h w'ben An Opnemijigibrigad^ 
was stationed at Makassiu-r The ropographic^it work wont on ilaw-ly, awins to more 
prcEsing work elsew^hjcre fn the Archipcla^jo but the numerous RCOn/faj^sance 
surveyB ptovided mAtcHol for ithguftattrien. llie survey of Zuid-Wtsit Celebes was 
completed, and in igjg the hrEgAde w^as working nesr Handar Jind Loewoe in 
Middra Celebes^ while the FufogTamjmtTijchc Brigade Was Working in the nei^:ihour- 
hood of IVfAlili^ 

The fijBE official overxkhtskaarten of the whole Ealand WAS not produced untfL 
190V; this mspp in a scale of i Ima remained the si^dard small scale 

sheet, and revised editions appeared in 1^18 sjid ifU?- Larger scale regional maps 
include ihe 1:500,000 sheef* of Noord en Midden Calehea (191$^ Zuid-Wesl 
Celebea and Zujd^^Ooat Celebes and a l : 100^000 sheet of Mjnahflsa 

Bffmibladen, apart fmm a number of large scale platu of MakASSar^ were limited 
TO areas df £uid- and Zuid-We*t Celebes, where ^Tirious series on scales of 
T : 15^000, I 1 ^OjOoc and 1 loOjOoo were pi progresB. Eight sbects of the latter 
series were issued in rgjp. It was hoped to cover the remainder of Celebes (about 
four-hfeha of the total ar^s} in some 30-40 yearsn 

[52) J ' 5 .<™ Dfimibiijdnt t'dn m Omifrtkm 

Published in 191:6. Two sheets, 70x83 cm. In seven colours. 

Very detailed plaAs^ with great vnriety of symbala for buildings, land utUizittian ^ 
etc- 

C53) 1 ; 10,000 DelaSblojhx pan Hofliftofn at Omitrekm 

Publiahed in 1921 with a second cditioii^ 1934. Single iheet, in coloura. 

(54) 1 ' 10,000 DefaUbladen van jl/oAorror en OnurreAeji 

Publfahcd ill: TII94- Single sheet, in cDlourSr 
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(55) I : 25,000 D^tm^bladen van Zmd C^hbft, 

Publiilltd in NymtKr of ebeeta tieit knovm. In oolouns. 


C56) 1 [ 50,000 Graadi^dEelififfibiadtfi vaH Af f Gesrocrmmtnt Ciiiehes m Qnder- 
/KMirished^nt tFiSti) 

Piihliahed m igia-ja. Number of Billets produced not kaoiJm, 37X37 cm. 
Index of adjacmt fheetM in^ iiufEin. Latitude (md longitude of each sheet comer 
eiven {Ibngiructc from central meridian of Celebes). In culouis. 

CdUtHuc in blue^ -with sea tinted faint blue, Helitf shown by bruivn enntonre at 
asm. inter^oi^ ci-cry 25010, emphasized; simple btow'n hachutes for minor 
emint-ncea, and apot-htfighta in hlacJk, Rivera, nomcB nf rivera, lekca and marsh in 
blue, 

Hoads in red, yeDow and bro^Ti height BTtidea)^ tracks by thin rad linfip footpaths 
by red clotted linc^ RijJways by doitble line 5 Ued black and white, Adrninlstrath'e 
bouadfliies by various black pecked lines. Native villages in sotjd green, rice fields by 
light blue diagonal shiiding, woodlands and plantation prodiictB by various black 
symbols- Miscellaneous symbols in red, blue and bkek for houses acconfing to the 
types of construction, temptss, churches, graves, harbours, anchorages, lighthouses, 
Bsnd^banks, reefs, etc+ 

{57) I * Kaari ™r tie Van Gotra 

Puhliahcd in 1900. Single aheatp in colours. 

(5S) t t lDO,Ooo Gwandafdf^iinsrbtaden nm GuurvnmtUTii: C^iehf^ tn Onder- 
hoortgh^dfH (Ztiid- cn Zuid-W-est) 

Fuhlishfd in with a Bcccud edition of some sheets in 1931. Number of sheets 

not known. In cdIoute. 

f5^> I T 100,000 Ka&rf vtm het ^Oarmalig rijk Gowa 

Published in 1901, with a second edition m 1914, Single sheet, in coloura. 

(60) 1 ; 200,1300 Schetskaart iwr iU Mitta};asa 
Published in igzi. Single sheets in colouja. 

{61) I : 2^0,000 Sthtlslmart non hfl htnduJiap Boetofng mtl de Toeiwig nlanda 
Fuhhshcii in 1916, Two sheets, in Ccloiira. 

(6a> t : 250,000 Skixs!^ am dnn OslmiiT der inifi Celetei 

Compned by Dr J* Wanner, publiah^d by J, Perthes (Gotha, i^og). Single sh«r, 
37 x 40 cm. M^gins divi^d into len minute intend (longitude from Oatavi*). 
VV Ith locnuon diagram and ^logical msss sections in the margin, in o>iaurt- 
CoaEdtne in blur, "With sea tinted blue. Rel te f showii locally by brown contours at 

wm. interval, bulmwch of the imp tfkn blank; a niiniber pf spot-heiiditt in blJtcfc. 

Rivers, end names of rivera, in blue, 

^Bridk-tweka by thin red lilW, inhabited pkew by bbdt dnta, hut iprinjjs by «il 
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(63) j : 400,000 Schetikaart tiflfi hndschap 
Pitbiifthed in 1916- Singk ahcct, in colours, 

(6+) 1 : 500,000 Schifthiars Noord trrs Middm Cekb<S 

Publtabec^ in 1919- Two ahocts, 8SK63 HTlr tmd bSXVI cx>lourft, 

CoEsdinif in bltn?, ^'ith sea tint&d faint blue. RjcJief shown by brown hachurrE, 
With spoi-bci(fIits in black. SubanBrinc contours in blue tl l8a, t^ocxj anil 3^000 
Rivera, and unmcA of river^^ in blue. ^ 

Roads m red (two grades), bridle paths by thin red linc^ footpaths hy red dotted 
line. Administrative bonmlaiies by Various pecked lilieSH emphasised in pink, yebow 
end greon- 

MisodlaneoUS red and blaick symbols for Iflhabised piaceSp military poata, tiiangu- 
keiofl piliara, lighthouses, sand-banha, etc. 

(65) I - Sjekcisknart UOn Zuid-OfUi Crlpbtfi 

Published in 193^ ^ingk sheet, &i X 52. am lo colmira, 

Coabdjnc in blue^ with sea tinEed fkini blue. Rebcf abown by bro™ hiJi shading, 
with apol-heigh& in black- Bivera, names of rivera, and lakes in blue. 

Hoads in red (three grades), fooEpalh* by fed dOTledl line- Administrative 
boundaries by various black pecked lines - MisceWancoua black aymbok for in¬ 
habited pkccs, military posts, temples, graves, tTiangiilation pillars, elCx 

(66) 1 t 500,000 vctt Zmd- Wesl C^kber 

Published in 1919. I^mgle sheet, in coloura. Hyetsils as for (65). 

(67) I = 500,000 i^fiovr Tran Zuid^Wett ^ 

Pubhihed by J - Smuldcra {den Ilaag, 1905). Single sheet, 40 X 57 cm- hlaTgina 
divided into minute intervak {longitude from Bdtai'ia)^ 

Coasrliire in blue, witb sea tinted faint blue. Rebef sbnWii by hill-ahading in 
brown^ with spot-heights in bkek. Rivers, nanica of rivers, bkes, and marshes in 
blue. 

Roads in red [two grades)^ footpaths by red pcck>9d line- Administrative boundaries 
by gtcen liri€- Mkoclloneoiis symbols for harhours, hghtbnti&es, sand-banks, coral 
twrfs, etc. 

Insets^ 

(i) I; 6,ooo,Ddo OuersiiJiLtktmtf ran Cfkhft, ahowing editiinistniti^'e divimona. 

(ii) ] ' £0,000 Piait* grond ran Makaisar. A dstalkd tofwn plan with native settie* 
menra in solid green, rtet fields by blue diagonal shading, administrative buildhigs 
named and details of natural vfgetation and knd utili&itiun. 

(6iJ> I : 1,000,000 t^trt Zmd Crlfbcs. 

Compiled by the K^mnklijlu Vertimxmg Afefor Citd?, and pubiisiwd by G. 
Kolff (Batav ia, t^jo). Bingit sheet 54 X 63 cm. EPetailcd list of adminktratjv^e 
dj^isiodJ^ in the miigin. In colour^. 

CoaAttine in blue, with sea tinted faint blue. Reljcf shown in outline by kmr brow'n 
hachum^ peaks indicated, but no spox-heights given. Hivera, and names of rivers^ 
in bluc-i 

Roads in rad and yellow (four gfmdea), with railway's by double line Elled bkek mid 
white. Adnibiiatrative boundaries by raiious pecked linef. Harbours by black 
aymboli*^ 


4SS 


AfFEmrs Ill 


(69) I : I rOaci„ac» AutomohCelkn^in tm Ni^rd Ctlehst 

emptied by th# Kimrnklije Ftretnigj’ifg Jtrrfl Motor Ckb, and pubUshed by G. 
[Batavia, !«□). Single aliett, Jg X S7 cm, Betaik aa for (68}, With ltd idMI of 
^angthe m To^iuq tuand. 


(70) 1 t 1,350,000 OterwlltTkiDrr r«a Art et'iaifd Crieia 

Old edition puhlialKd in igog. Witb r rn'ind edition in igiS. Sinulc sh«t 
dirtdtd into thirty minute intervale (lonEitnde fiom Gtoeo- 
WI^). Mw^iiul lal of idminifitratiye divisions, table of indeof each port in igoS by 
annual Bia^irie* of trade, 1905-S, Importi and eiports printed on map 
in rad for en^ The Kcond edition hra trade figuiea for 1517, In colotin. 

Lms^ HI blue, with sea tinted faint blue. Relief abotm in outline by lieht 
bm™ Jnlbe^dine with apot*heLgIit* in black, Rivera, names of riven, and lakes in 
pJue^ Kcad^ tft red ([two EJiidea)p fodtpalbai by thin red litica. 

Adminiatiative boimdaries by i-arious black linca, with divisEoru tinted. Adminis- 
irati^ emtiM and inhabited pjacca by btnck Bymhoh. Miscellaneoija red and black 
•^bols for herboura, anchonpes, liphtbouses, Sand-bant», mft, etc. Chief vct.'Ct- 
S“«'i by pneen aymboli, chief mineral prodocts by orange sjmbols. 

(i) I 1 2 p 5 «^,aDo AfdKiing 

ffw Tidiaud-^ eiiimden^ relief tnd ©nxIlECta 

M an mfini map alMTe+ 

(n> t i 5,^,ooo Ocersidlttktarl roa dt FoStikio tudeelfiig eon Crkher showirp 
an^istiative boundanea, (elepraph and telephone Unea and cahlca^ 

(ill) I : 5,ooo.raw Dichlieid eon Boralking ran sbowint dendtv of oopuM- 

tjon in Mvai ahada of ydlnw and bw»n (dnt editjiMl fcfcji 10 ignj. Mtond^itinn 
lo iQTSJh ^ 

( 7 J\ I : l^ 50 pOOO van htf frland Cclebei 

PutlUhed m 1^7 Single abeat, 63 X cm, MuiBina divided into 
. . , gitude ^th from Gteenwich and ftme Datavin), In eoloura, 

A mued 1^^ of (70), with no economic details, but with much eiwnter detail 
of pchet ind drftiTEBKE. 

inset of the 4f*eiins San^- en Ttllnud- EUonJm, aOale i ; a.jno.ooO- 


Ceajim 

(7*) T : 100,000 SchEtihanrt hel eiktrid Cfrmn 

PublialiKl b 1919. Thirtcfin sheets, m talDim. 

t 73 > I : Cfoadbiodm nland Ceram 

Pubtnhed in 1936. ThiTt^en diecia, in colour^. 

iST" ™ Art redrtvA ran Art eifaad Cc,^ „ ontEggeml. 

IHibliahcd in 1919, Sinfle sheets in eoblLri. 

(75) I -■ 25«,™ Srhitikanrt im Ceram en orniiggefidr eilanden 
PubUihtd in 1905. wilh a Etvoad edition in 191+. 
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{76) I : 500,000 Skeishmrt vcm h^t eilatwl Ctram cn omliffs^ds Hkmdfn 

Published in igu. Singlt theetp 67x33 cm. M^ngins divided Inu tm miDOtc 
UlteJ^'llA Hum Gjn^cawich.^^ l^iit of lessed prciipcrticfl and mlnm^ con- 

ccfisiDns in mai^np numbtiivd TO roirespoiid to mapx In COLoiifSr 

Coaftiline in blue, tinted fiiint blue. Relief shoTiTk by brown contoum ai 

loom., i5ant.,. then tvery 250 m,* ^dth every 1,000 m. Accentuated^ spot-bcights in 
blAck. RiverSp munu of riven, likei, and niHr&h In blue. 

Roads in red (two gfV.des)p footpaths hy dotted ted lincp, and ateamci roiitcft in rrd^ 
Administirndve boimduriw m yellow* Inhabited plaaea by bStiek a^Ttibolk {foux 
gTmdcfi). MiEEclktneoui blajok symbols for anchotageSp sand-hahfcs, reefs, etc^ 

FuDftES 

(77) 1 + 50,000 Schetskaart£n van hst distrUttn 

The foliowng sheets have been published: 

(i) Ende\ 'Twa sheets, in coloins 

(ii) Laboi'anhodjo. Fdiit aheetsa in coloina (rgir). 

(iii) Xro. Twt 5 sheets, in coknira (t^S). 

(iv) Maofnme. Four aheeui, in black (1922). 

W A'godfl* FOUJ sheelSj in cnlnurs (1916)^ 

(78) 1 : 100,000 VON dtf Onderafdgtii*tj^ Oosi-FIurn en Sider- 

etland^ 

Published iu 1931. Two sheed^ in colouim. 


(79) * + 100,000 Fer^rtfinV^Ji^arf can de Omi^rafd^tiir^ Afaoem£r€ 

Pubbshed in 1931, Single sheet, in hbek and hrov^-n* 

{80) ] ; 350,000 Scheuk&ari vmi het aland m imJiggende alanden 

Published in 1911, TVo aheetSj 85 x 58 cm- Margirta di^'fded into ten mmute 
interv^ (longitude Horn Greenwicli). Ptiftlcd in black, with 9«a timed feint blue* 
Relief sho^n in outline by hachum, with some spot-heights. 

Bridle-pacha by thin line* fooipatha by dotted line, Admimatrstirc boimdaiies by 
packed 1 ioes> with divisions numbered and list jn miuipn. Administrative Ccntica 
and inhabited placea named* 

(SlJ I t 300,000 Overmchiskaari can Aet ^dt^Hng F/orcr 

Published tn 1928. T«'0 aheets, 89 X 40 cm, with inset of Alcr qn sheet Zp 27X to 
o* of I : 600,000 md inaec on aheet 1 giving sheet boundnHca and 

■dminli'^tive divialon*, Mafgina divided into ten minute intcrvnla (longitude Horn 
Greenwich). 

Coastline in bhie, wiih, sea tinted feint billet, Relief ihoWn by feint brown hill- 
ahading* with spot-heights in black. Rivera, names of riven, and lohes in blue* 
Rofirdii in red (two grades), tracks by thin ted lincp foot-paths hy red dotted line* 
Administrative boundaejes by various black peek^ linei, Enhabited places fey 
black do^ (five grad^), MUcellaneou^ redp blue and black symbols for tcmpleSp 
rcEl-bousea, wflUi, apringi, lulpbur aprings* anchoragi^p Hghtbouaes, und-banks, 
reefs, etc. 



460 


APPENDIS IIJ 


HAUtfAHEftA 

nf a(^[nwg ™jlH UliWlds hfls b™ top«Ei.phinilJv 
t ^ tut ^thoui any geodetic CiianSfcn, The 

19*^31- ^ “'“‘i “ »nd the MoreBd^ilandrn in 

™P on fl Bc^le of 1 : 5on.ooo T»as publihEd in 15,0, MWd 

sheebi ’ThU^ “PP«ir(J, Ifld beween 1921-33 a number of die 1 : ]oa.POO 

W "" Pf^wnemy. «kI ha^ not aincr 

PubliBhed in rgii-jz, in mbltra. 

Ferfoo/^iee SeAeftWt n®j Act «W /JnAnoAera omAiaea* 

®i° ’ Maistna divided int® ihirtj' minute 

Iu^jS^^ GrijenwichJ, with a fimtieulc drawn at defliw iniervab. 

^i'^r R-li-f .hown by hdnt bmwn hachute,. 

n 7 ■ RimRi, flama nf tivera^ and lakes in blue 

{™pde). bridle riflcia by thin trd line, fontpatba by red dotted 
^ Adminii^TtVe boundaries by laritm* black pecked linea.^th lirt of dlvHlona 
m ™rein- MisEcMuncoua iytnboU for inik^bSted olaccA k 

harbeuia. Lehthou™. Mhd-Lmki. rlc. ^ >inchoraE«. 

(B 4 ) 1 : 5O0.000 Sch^bkaarl ima Art riloa^ Uaiimhcra ™ oadr^s^* riW* 

^ef a^vin ™ oMtime by Jwchuma, with ■ few apot-hEighs, 

boundari« h“L^^ iSedTmS HX^vwSta*S2tl!!d 
^^nd to list in matght. rnhabitH pfae. and 

(83) I : s 0 O,ooo Sfhtskaarl Vfm hH riimd //oAnoAtra » Awi«®E»de «A,nrf«^ 

Pub)»h^ in 1933. Single sh«t, 86>< Ay cm. Marrjins divided t. 
mtenek flnnginidr both ftnm GteenwiS and SaJ 

diviaaiu tn In E^loun. fidmmiacrarjvc 

Coastline in blue, with «a timed feint btue- Relief aheiwn bv S™ 

too. 200, TOO, 7*0, I,ooo I 3*0 , soo snrl . OJtltotra at 

Breen, yelh™ and hrown^ aiid a^'t-heights i’n bCk 

at I w joo, 400 . ] qoo 2 emo -a nc^ m j cc^taura in h]i 3 c 

or blue with apot^pth^ in blL^. Rivl«, 

Hoads by dotihlc red lioe (one uradcl fantr^tU k J tnwh in blue. 
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Java ANDjMACKaEii.>i 

Ah imglit be aspfiCtc^, liu^ mappiiig nf Java la ooa$tdtnLh]j further advEinced tlsan 
thar of any other part of th* archipelaBO. The whole ia^and has been fleodeCically and 
topogiBphicaJJy (ur^eyed^ while a conaidetablc area baa luidertione one or more 
revj&ions- 

Grafcfir surveys. The Erst aatTunofnlcal observaliurns on the Nrdicriand* East 
Indies were earned out in Jav« by Dr dc Urnge in 1S50-3 for the A^rfemmr rwfi 
Alenm. The prirnary trurngulatinn of the iaknd be^ in iSSa, and h»es Were 
#ur%'eyed at Simplak in 1^72 far Wcat-Jai^, at LasantOeng m 1875 for Midden 
Ja’k-a, and at Tangsil in 1^77 for Oosr-Javu. 114 points of iJie fiisl order wm fiiqd 
th]tlU:^aui the ialand. The primary- trian^ulatiDn wa? completed \n iSSo and the 
flconndary in 1^97, both by the (bnOHti after 1699 aa the 

The lertiflxy and quaternary trianj^uJiltiona wart carried out by 
the Bun cy biif^ade^^, and Were completed in i^7p 

In E9^5p thti Triangulatiebn^^t began a precise levelling of Java. fi was carried 
out along the main itwds, in circuita of 300-400 kna divided into section^ of l-i km. 
by pemtanent btaKrh-maikE. Th» work was complcEcd in 1931, 

Conatanc reviafon of Cencin astronomical c»nttol pointa hat taken place at 
Wcitevreden, Genock, Tjililitan and BcEseha near Lemhong (sec p. 440). 

Toposraphiiol ^fhe topographical Burvey followed tteadily behind the 

pritisary triongulatfon; it waa earned out by rcsidencieB, as follows: Batavia, 1843-5 3, 
revised Chenbon, iSjj-y; Bag^lcn, 185^; Banjoemai^ 1857^; Kedoc' 

i 8 frt 5 -i: Sematang, 1861-4; Socrakarta, 1S61-6; JoRiakana, 1861-4; Tegal, 1863-6; 
PakalaoEan, Madioen, 1864-71; DjapaiH^ 1866-9; Rcmbang, 1868-74; 

Kedin, 1S69-75; Soenkt^ja^ 1871-8; Preangcr Regeniscbappen, 1871-S6; Fasoe- 
tocan, 1873-9; Probulmggo, 1875^3; B^soeki, 1875-83; Madwra, 1878-83 
1878-^85. ^Vhen this Burt-ay was finishad, the brigades Wen? rrujvcd fo 
Sumatra and BomeOt but the topographical rtviaion survey began in 1897 Hfl;^r the 
secondAty TfiAflgulBtion waa completed. 

After 1905, the laigu scale Cadastral and land tai surveys (Lindiffnte-mfft^itgffn} 
w ere Mken over hy the Topografijehf Dicmtf tagather with the forestry and land 
Utilt2ati[in Bi^eyw, Theae pnrvxyt wci^ carried out by four fandr^nl/^pnemingi- 
bngoiU, which became herffiemr^gstfigndif in 19*4 (see p, 440), Though th«e surveys 
were made for other guTcntmcnt departmenta, they provided the detailed basis for 
the re^ition of some ropographical aeri« and for the production of new Bheets 
especially of the 1 ; 50,000 serks. Ihc three htrmemnsihf^mh have worked iiii« 
1934 in IVesi-Ja™ (Statiooed at Bandoeng), in Midden-Java (at Magelang) and m 
Oort-Ja™ {^ialang), 

Berueen iqa6 and 1930, certain areai near Batavia and SoerablUJk Were surveyed 
fur the f/ryrefl by iWtial photography as an fticpetimcnt. The results W ere 

PrOl sutisfuctary , and it was decided thsE tikis method Could moftt usefully be uaed for 
smatl-scak scries in the brgely unsurk'cyed areas of Borneo and New Guinea, 

Chi^J rmr. One of the earlltat extant maps of Java was made on 4 acaJe of 
1 ; 532,160 by the V^erfenigdif Cmpagitu. til 1817^ T. S. Ralfles 

produced a map on a scale nf i : 1,013,760, while in the first half of the nuieleendl 
century tbciT were a numbet of military maps of the chief towna and amflU-tcalc 
sheets uf varioua residendes and of tin island as a whole. 

Aftor the farniatiun nf the Tfrpograjucfa in 1864, with the r^ultont rapid 

progress of the topographical Bim'eys, numerous maps Were tasued. They tnav he 
broadiy classified m follows ; 

(i) Maps of the whole island in one or more shEetu {ofmkhtibaartffn} on scale* of 
I : 500,000, T : [,OU,ooo and r ; a^ooo/xw; the latest editions of liicse aeries Were 
1922, 1931 1936 respecdvtfy. 
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(ii) Map* of thz individuAJ nsidtncie* on scglta of i : i«,Odo (TSSfl^igOo revised 
1500-25) and of [ : ^^o^ooo CTSS7-15Z4). 

Thi: ktter i* opiate, hut only +q of the intended 146 df the foimnr wriw bed 
poefi tiubliiuurd by 1540. 

(iii) lUtmIhladtn, induditiE sbeea of town* jmd adjofnmg sf,^ oi, s^le, bnwMfl 
I ' 2,s*o and i : 40,00a and ihc atteactivc i ; 50,000 serin. The last haa hEcn in 
^ii™ of ptt^uctinn finer igrs: in I$3*, d tevised Berks of the whole i-f-id ™ 
be*|tm to replace the haphasard issue by imidcnein, hut the output of new ibeela 
d^o^d eoufiderahly durma the e^nomic ditprnaion* After 1,33, work went on 
Steady, fa 1941, forty^rfe new sheeta were published, utd about h«lf of the 
pTOj^ed loial of ipproximjil^ly 480 had bcoi muc± A similax revistd aericH for the 
wJwle island WM b¥£un on the scale of I : ^ 5 pOOO b 19 J 2 . 

(86) I S 3,300 BetaiBiaden iaa« HooJdpioAism an Chnjtnkm 

!*“ puhliah^d; two shitets. in bkck 

hlLfTrT’^* Afue^W. two theem, in brown 

and blade (i(B3); TematiggQtnB, one sheet, in blade (r^r*). 

(87) 1 : 5.000 DetailblaJtj, van iJoqfdplaattm en Ofiatrekta 

*1110 fotldwins ehcrtE have been published: 

r.fT'T'; *l’eet in grey and bkot 

f 1* ^ Mloum (igai -a); Cienfem, one sheet, in colours 

*" and black figsa); K^dhi, one sheet, in colouil 

hSrSf Tr Ar»™a„, one sheet, in grey end 

(152^). Sbrets of va^ble Eire, mmz conunQiily 84JK 8a an. I>tiiilj are mVzn 
01 hi^t^up an^ rOMis chtixchea, Admimstracive buildinsa. plmmtian boundariea, 
ctCs Ua some shorts, relief ahtiTAii by bron n to lira at 3-j m, mten-Hj. 

(88) 1 : lOpOoo D^tmlhladen iwt HoqfdphaUm m Ornttr^k^ 

The ffiUowiELB ten. sbocts; Jmve bcoi publisbod ■ 

Eadl ift oovered by a pmifle sheet. «£Cept Senufang (two sb^cto). IncoJ^. 

(85) I : iOhQ^ Saj^tif^ht^fkaawrftt 

Ir^tiofl maps published by tho tmichU7,g for th« DtSartcfieUf 

tan Verknr tn n attrjtaat. Not dated. The following sheets have been .^Tinhrrf 

(go) t i 30^000 £ktailb[adfit 

Thr fnllowiit^^ lli«tB bav« been published; 

BiOitam, 159 flhccti. In blach (1887-1 goS). with Mmi. j - 

(igiS); ig6 sbera, in btKk (189^-190®}^ 

(lS 33 -iQaS), tome ahccts revised in blade ([913-16) aod’in^h 

(I9t9): Bu^tmn^ns ™ Omrfreii™. one sheet, in (18^^ 4.;!!^” T ir^ 

=0, Sheem. in hlaet OSw-^olt), .on,e dWj J! 

W, number of sheets i»t known, in cttluun figtal- JlW ^ ‘ 
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vamc Ebrct& rcvi&cd m blade and in coloius i Frtxuigffr^It^^miicli^p, 

44;^ in bUde (18^7— } witll kuds alifctB f]f?isad in biidk (1907-16)^ and in 

cobim Rrmbofig, 5:14 ahiKt} in bkck }; some sheets revised in 

coloun (iQSz); Sotra^'af shccta in black )r 


(91) T I %D,OQD 

Jiridadon maps publuhed by the T^fpografiiche Jfttu'ftinig for the Dtpartfm^T^ nan 
VrrkifT fn The fblkan-mjr dieets hiivc been anblisbed in eololiiat 

Tm'Hnkaart van df ^fd^^rUng lA!dvk dcr Hcsidenlie ISngt'ltfrtf'K'vro aheeta (not dnted)> 
Bevlf>HingtfwtFTten ran dc irFisatiia/deeiingm Braniai en Serattg^ one sbecl; 


{9a) I : a^jDOD Topograjii(he D^tmlbk^kn 

The fbOo^mB sheets have been published: 

Bagtlen, in bl«ck (1895-1909)^ Boj^acmas, in hteck {1898-1909, with revisions 
19313)^ revised in brown and blacik (igaa); BotOVi'a {afek^elh^ Kraufmtg) in colours 
Ci 9C9 -i^)t with revised edition (1918); BesoeM, in coloura revised edition 

1936); CAmtefl* in coSemra (iga^); Ke^i, in ooloina (1903-9): one ahs« 

in colours (3930): MatH&en, in colobts {1919^ revised edition^ 1914-6); Paia?rc^aw, 
in eoionre (1914-6); in colDUn Fyearyc^^B*g^ii£happnt, in 

CoioiLTS ^ colours (igz4-^)'; 132 sheets in hTai-lr 

(IQ07-15, with revisions I9ai); in coloura {1933), with nsvised edition 

(1934-^): Sa^nhitria tn J^Qfgjakizrta, in eoloure ([914-6), 


(gj) t : as^oD* T^ptijgrqfische Bttai&iad^n Jtftw iTtt A/hdewra 

A unifomn letiea to cover the whok isluid and to replace the hsphazard puhlica- 
lion hy residcocies^ Publifhed from 19321 onwards- In Coloura. 


(94) 1 : 40,000 Dftailhladmr 

The fodowinfl sheets have been pubhfihcd: 

Baniam, 13 sheeta, in black (iSS^); Me^oekt, 34 ihce^p in black (tS^h 


(^5) r ' jn.oM Dtiailbladen 

The following fthectH have been published by the Toposre^cht Imiehiing. The 
numbers of sheets publiEhcd ate not hnowT] for all ihe series, 

Bai^PrmOM (i89fl-igog); Bmifam (]9l3p rovised edition^ 19^)} HopfdptaaU van 
Btitiivia (1918, revised edition, 1925); Balai^ i^imkr afikfimg Krazamff\ sixteen 
shecta (igci-gh Krawang), (tgog-tb)^ Bnue^f. forty-thnse 

flbeets (i9M^'^): C^ii'rf6on {19^); Kedm {ig]6-[g, revised ediikm^ 1936): ^fedoc, 
fwcntj'-sevcn sheets (1907); A/nJibrn (1926); Mtidoera (1919); Hoo/dptaatM van 
MngthfiS tn Omitrtknjy iin|(3e sheet (i£Ss, revised edition, fOlsh Hoo/dpLuiif van 
Maiang rtt Omitrfken, single sheet (1916, with revisions 1931); Pasotrotan, single 
aheeC (1922, revised edition, igifi); Prtat^in-I&egi^nlschappfn, fourteen iheeta^ in 
hbi^ck (t&ftyj^ snd in colours (190S-IO, revised edition, 19 j6™223; Sirtrabaja, 
tw'cnty*three aheets {lOxS, reviled edition 1926); Salutiga W AmbarauHt en 
singk sheet (1915); HifO/iipliHiii Van Starahaja m QnfJreJkn^ Bi p gif 
sheet (1916, revised edition, 1935); i^oeralFarld m Jogjakarta (1916-19, reviacd 
editions, [9i6p Z93^>- 
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The tb^tm eic publljEhed in liir^e ityics: 

(d) ColtHiFi^d 

Sheea 37}C37CRi, e few 37x44 cm. Lotitudcs and longitudeE men onlv 

« the sheet Cnmers Q^ni^tudc fxooi Bam™). 

CoEstHnc in blue, ece tinted faint blue. Relief ehotm by Riw-green mMolue 
E t as m. mterr,^, arith ^-hrisht* in bUdt, Riven, ojiiiiw of „Ven. tafc», Bell, 
pondfl and mAtahirs in bEne. 

^d», trades and footpatbs m rad (viith a vatlinu number of gndee), tanwijT 
and tramways bj- ^ ^,ublc hlad and white Jin«- AdmEnitmnivc bnundariw by 
vaMia bla[:h pecked lines Inbabited plate* by rad and black aymbola. nfitivr 
in ^hd ETcy-g^fi, A .^nrty of black Eyn,hu\s for wcodknd^ind pLiflCwEion 
-J* ^ shDdinga Misixllanroue rtd, blue md black 

syrnbola forbndRfis, chtircheft, templti, gravcB^ stnehoragea, lighdiDUDes, Eond-banks, 
reefe, etc- la r r 

(j^)! Siatk and grty 

I^etaLlt aa for (a), but niannchjnme. 

(f) Btiuik £snd 

IDetEila as for ( 4 ), but conEOUia in btntlm. 

(96) I : SO,OM Topogn^ehr Detotmaden van Java tn Madatra 
A revaed *eii«. puhUehed in t^ja, Stype and deuils ahnilat to (93) {«). 

{97) * ■ 50,000 Ornm^oenskaartieTi 

Published ra I9ZS- . Number of sh«ta nnt Sheet* 64X30 Ctn. 

Kdoixictn: RT|d sujWniniMMcd m blackt In uloiuf. 

^ ™=™hled to fnnn laiser sbeefE of Eiratwu 
towns and their nei^tllHHirhoDd. Details as for (95a). 

(98) I : ioo< odo T^Sfpi^aJuche KamrT der Rmd^fir 
Published ea foUowt^ 

J&dW. wo Sbeera (iflS9); .hoe« four shcetB(iSoo); 

^ “ Sbeeta (1894): iJj^para, fowshecla 

Sbtrafs^fl. four sheets (,Sgj. raviBcdedidon, 
n ■ Sliwta (iS,7); Srn«na«g. .« theeta 

18^) ; Sfrae*i. nme sheet* (| goo) j f„ur shecta f nxio). 

ClW^.ua«E^ 1 -Tj_^_J!:_> J ■ I . ^ ^ 


Sheets 6a X 51 cm. Mtrgina divided Lnti> 


one niinutE ititcrvdls (longitude fwm 


Batavia). In colouta. 

fldiiuiiiitrative centre* by red, blue and bla4 avmbola. 
I^d ii^uaiton (ftato*^ village, woodland, plan tation*, en^) by .upewnpo*^ tints. 
Detailed nuscrU^^EymbolE for btidEra. ebnrehes. temples, giS^f^iage.. 
liB£ithoiu£&, nnd-bonkH, etc. * n . ► 


(99) T I lO0,«O Graadi^d^i^itgsbladat txnr ^ Midden-Jara 


Published In two Acrica. 

(randrar^t ffo^'are™. ^ Twenty-five .h«t. 
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(ii) [Vtii-Jimi Batitviajr Fourteen sliccts (1510^1945)+ Sheets 27 ^^7 

cm. 1.4itjto4e end longitude given on com erg of Uldei diagram in mnigin (kun^iludf 
hom Batavia]. Aidiministmti^^ diviKLons Qimsbcred and kttend PO cortespudd to Jiat 
In margin- In coIoupe. 

CcaBtlinc in bjutp Befl tinted feint blue. Relief shown by brOlk^ti contours, usually 

50 m r interval, mth light hmvTi hiU shading and spot-heights in blackr Rivers^ 
names of river^p tdLea and mareh in blur. 

Roads in red {twn grvde 4 )p feK^tpiths by red dotted ILnCp niJway by double lin*- 
lilled black end i^hite. Administracive boundaries by ^ysrioua bUek pweked lincs- 
ToUitifi and inhehited places in red, rmtivc vHfeges in solid gtcen, Woodlioid and 
plantations by ^^lioiis black aymbolip on some sheets pkntatkons outtined in yellow 
and numbered En ci>freS|H>nd to list in margin^ OstiiC^d nuEcellaoeDus aymbofe for 
bridge, churehca, tcmplc^i, graves, anchoragesp bghtbouws^ aand-hiiaiksp etc. 


(100) I r lOOpOOO jcTTTa.' Touriff map 

A Belies publislicd hy tha Inrithtir^ for tbe V^e^isins 

VtwT Toerist£n (Official Tourist Bureau), Weitavredctl. Number of aheeta not 

known. Ebccts 73 X 45 cm h Margin divided into ten minute intcrvali (longitude fram 
Batavia), legend, notes, etc.i in Dutch and Epglijsii- 

Coastlinc in blue, sea tinted faint blue. Rebcf shown by btown contours at roo m. 
intervalp every JEfth emphasis, land under 700 m, (appmcEimatdy) tinted green 
and o^ncr 700 m* broWTi, with brown hill ahadlng and spot-hei^Es in black. Rivers, 
names of rivers , lakes, inilxsb and hah-ponds in blue. 

Roads in red i’two grades), bridler-paths by red perited line, fooEpaths by fed 
dotted line, raltw-ays and tramways by filled bbck and white double lirics. Adminis* 
native boundaries by vartOliS black [xckcd Hoes. Inhabited placet in ted and black 
(three grades). Points of bterest for tourists printed in red. IVliBceUancous red^ blue 
and black aymbols for cmbankmaitH, aqucductg, watHfalls, hot Springs, volc^anoca, 
etc- 


[%o i) I 1 ^50,000 €kicrmchtsiui£m€it da- ra^arti^s 

Th« following sheets have bean publisbed by the T&p€^qfu€he Inri^hlhtg: 

(1910); Binittim (1922); (ISSyp revised i9i2);_5^qg^'aJkiirfCT (jgai); 

Kfdiri ([$9])-, Kedae (1915); (1923); MaJoem (1924)^ f^oroeroeon (1907); 

Frtangcr-Bj^mtsihappen (1693, revised 1911): Rcmbanff (1919)^ SefnaraTig (1914); 
Soerob^a (iSojp revised 1919); (l 9 ^ 3 )i 

Sheeta of various size. One abcet of each F£iui£nfiff except JPrimsB^Er-Rje^enU-^ 
chappy (three ahaels). Margbis divided into two minute intervals (longillrde Emm 
BaEsviaX Each sheet has one or more inset maps of comnuiniEntions and adminti- 
trative areas. In colouts. 

CoA^tUne in blue, with sea linTcd blue. Relief shown by brown cantoufi at every 
iOD to 1,000 izi^» then 1,30a, 1^600^ js,odd, 2,400, 2,800 and 3,000 lOrp with spot- 
heights in black. Some sheets have light bmwn hill-shading as wsU os contours^ 
w'hita four have layer tinting in fourteen shades of green and btown. Rivers, riaines 
of dven^ and lakes in blue. 

Ri^sda in red (two gTades)p bddle^paiha by thin fed line, footpaths by red dotted 
line, rmilw^i'i and tramways in bfeok. Admifiktrafive boundaricB by ^woua black 
pecked line. Tawna by red and black symbols (five grades), h'list^lbn.eous redp blue 
and Madt vymbola for statbne, halts, sugar fedorieSp temples, graves, springs, 
volcanoes, oncbanigei, lighthouseap reefs, ssnd^bankH,, elc^ 

fir 
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(im) I : 250,000 Ovtmichtfiinart fWK Jana tn Mad^a 

Published in 19 i+-- 3 i. Ttn sheets, ustmlly goxfiS era. Marcins divided rate 
twenty minute mtereals (lunRitude fram Qatsvia). Inset dia^aniH of sdjaiainj; tdwets 
and MhiuustTaiivc boundaries. In cotourt. 

^tline «a tinted hunt blue. Relief shovra by brawn eontouts .1 

««y too to ^ im. evejry 200 to i,aoo m.. and every 4™ to 3,800 m. then 3.000 ra., 
hyt^ttnted m Ehad«i of ertisn and trown. with in bladL. 

HiveiB, naroes of riveR, JhJi^, and Esh-|xind5 in bJLic. 

Rmds in (th™ Rmdes), footpaths by red dotted Kne. ail™yi in hem^t bbok 

I Adn^tratb-e boondsrie* by 

ffeii Town* nnd inhtthited plates by red and bbick symboli 

Sssl '■'ii w. feri^pw. 

(roj> 1 : 500,000 Sehoolhiatt ran Jfitta m Madaera 
PubliUud in 1523. Four shccEs, la coloun, 

(104^ 1 : 500,000 €k}^r^cJits)imtrt van Java en MadatrQ 

^ 54x77011- -Marjiiiui divided into Rve minute 

intervsilB (loi^tiide fmm Batavia). In eolours. 

CoaBtlinc ^ blue, with ses tinted faint blue. Relief ahotm by brawn hill ahsdint! 
w* *^t-he.Bhts in hkelt. Kivers, names of rivers, and take, i *' 

^'T‘ niilways and tramways in 

liT..?'. ^ j bla^ bees- Administniti™ boimdariw by bkek p^ed 

^ca ^phtu^d in eieen. Adminiatr»tive centnu and inbsbited places by bhek 

I.*,. 

(105) I : 50O,iKH Ownrichtihoitrt i-nnyatra at Mada&ra. 

Published in 1912, with a second edition in 1022 WJfh nn ^ 

booklet, T«Urhti«s*n op dr £^™,wtrrAe Jew 

list, of adminwrive boundaries and of s.^ r^nera ti"ei^^?^“: 

Coaarhne ra blue, with aes tinted faint bloc. Relief shown by wnmum in brawn 

blsck. Administrative boundaries hy blLk peeked 

pkees by black cindea {five STHdes). MktelbraeZ ^ WueTc^ ? 

sumson pomis. suRsr fartoria^, custoom-housea had^uts aneh™ ^ 

^dianka, raeft. etn. Tnidc of «ch port printell^^;^ “ p. 

{i> Adjuiniiifr agnail laJaAda. 

(ii) Sheet 2 has 1 : 2.000,wo Kegattal en tTrigitit oft To™ » Kt^j l 
mean annual rainM in t«i shades of neen venmtr ^ -W^Awki, shcwuif 

and bladr, and tonpemture in ^ in^e^ ^W 

fomwiioo,. i^E, jwd ,Hib,icd 

Tewnt oyer jQ.nM inhabitanU shown. Pliatatmoa, {brrsts, stc. 
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tio6) 1 i Knart van Java m Madoara 

I^iibliabcd by th^ KomnkJ^ks ^ava Club (1930). Fqw sbccta, in cnlonn.. 

t ; 5 ^0,000 AutomahiElkafirt T^jBrJfara €n ^adbftu 

Published by the Komnklijke V^reenigittg yava Mater Club (igjo). Three abcctB, 
in colaura. 

« 

(lofi) ] t ipDOO.SM Oversiuhlihaart van Jam, Madoera m Bait 

Published in igji. Two ihecUi^ Ln colniira. With oJiihabetic^ gazetteer tn mairgin. 
A tevked ediiion in black was published in 193^—6. 


f 199) I : 1,000,000 Spoor en ™t Jam rfw Madoera 

Puhlishcd in 1905* with aufa$«quent editiecu in 1906, igog^ 1Q13 end rgai. 
Single ^eet, tia X 50 Cltir, and oJisa os two oheets, 55 X jO cnir Both in black and in 
colDura. The edition of 1905 hm ft list of railway and tramway cximpanic^, with 
length of line in kilometrc£^ and a ocHea of gradient profUei. 

Coastline in blue. ReHef ihown in oLLdinc by faint hlojck hill mhadjng^ with tpOT- 
heighu in blade, Rii-era, and nam«4 of riven in blue. 

htain roads in black, raUwaya in filled black and white double lines (three grades), 
tromwaya in red (three gtodes). MiscellaneDija iymbola for towns (four grades), 
stadons, halts, anchorages, etc. 

ItatiM nn soale of r : 125^000 of Batavia, SefR^^ar^ Uld 

(110) 1 : 1 , 000,000 Bcituursinderiit^jbiiart vanJFava m Madoera 

Ptlbliihed in 1928, with a revised edition in 1935. Two ahectfi, in block, ithowlng 
achnlniatrad^-e divitiana. 


(ill) 1 t 2,000,000 Kaari van Java fii Modotta 

Published in igofi with auh^equent editions in 1920 and 1936. Single sheet, 
j j X t S cm. ^'lar|[ins divided into ten minute inter^'ols. In oolaufs^ 

CooScUne in btuej, with sea tin ted blue. Relief shown by light hiov^Ti hill shariinB, 
with spot-heights in blojck. Rivera, and names of rivers in blue, 

Roada in red (two grades), cailw ays and tromwayB; by filled block and white efoohfe 
lincSr Rjidio-telephonc stations by red tymbuil. 


(til) I i a,Coo,000 Ov^sirkttkaari van ikf SpQortt^m m AutimobirkM£mUn 

op ymin tn Modoewa 

Puhliahed in 1941. Single sheet, ^4X20 cm. Alorgina divided into ten minute 
intervals (longitude bum Batavia)r In snlours, 

A-lotor rrada in green (three gra£tet)K nitways in red (four gfodca according to 
gauge and ownership, comnnerdai and mineral li^i in bkek (three grades). Adminis¬ 
trative boundaries by black pecked luiei, 

(113) I : 2,000,000 lUttuurntdtelii^Jaiari vm Java nr Madorra 

Published in 1928. Single shaei, bodi in coloured and in block edidons. 
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KANc^lMN-ElUANriEN E?J SapOeDI AfiCilfcPEL 
{1J4) 1 : aSDpOOO SchFtiknari fjiofl dr Kansean-ti^m^ rs Sapo^di ArMp^l 
PubU^rd in Single th«t. In cnjours. 

Lzti 

(115) 1 : 35,DQp SditU/Kiari vm hti n'iand i>it 
Sjng^ sheet, in CLhlouix, 1911, 


Lombdk 

Btmeen 19^12 sitd 1933^ the pjrimary truin|[vilatjon nf souihem Jav* wm estmded 
CWWMids thpoili^ Ball sfid Lnmbnk into Socnihaw'a. Otdy three primary points 
Were filed in Lombokp and b] though the seevodary and tertiojy trianguladons were 
CCimple^ on basis, they Were oinsidcjed inadet^uate. The future progrsmmc of 
the TTiai^guIatiAfr^ade included a new Iriongulation of Lombok, with ■ base 
mcBsiircd within the island. 

^'hc detailt^ topographical Eurvey vrm Completed during 19^5-33 for the western 
part of the uLond, btit the rest is caverEd only by recO Hrin'i^^anri.rv' ffir ps Olid 
*€h^.lfkaarteft. 

ITie sttndo^ map &f Lombfib k oo the scale of 1 : 300,000, Erat published in 
r^7, with ^itiotis in and 1937. Part of eectreJ Lombok wsi tniipped on 
I i ioo, 0 O 0 in 1S97, rtfvbed in igoS, tnd two ieries tif dumtbraden on i : 35,000 sind 
t - jo^ooa were begun in 1926 and 1938 respectivu^, Thc^ last were stopped in 
193* on grounda of econimy and had not been resigned by 1941, 

(ut) 1 : 20,000 Kmri Tan Amp^mn^ Matlar^m en lyakram^ara 

PuhliEbed in 1894. Single sheet, in coloura. 


(to) I T aSpOOo Diimiidaden ran hei t^Hand 
Published in ipafi—51^ In coloufi^ 


(iiS) I : JO,©on Betmihiadm oon h^t alami 
Eublishcd in x93S-7i» Id cobuta. 

(1191 1 : 100,000 O^^r^chtskaart Jkm Middm LomiHfk 

^tJiHhed in 1897 with rrvia«l «lItioQ« m amd 193,. Sinate *hrct, 73 1^4*. cm. 
o™ and km^twie (fk^i Gwentrich) p„ei, in ^ 

Co«^ m blue, with ™ tm^ blur, felirf Ui™n by T«d ocHit^iiia lit Jo M- 

I ^ 1 ''? ^ tWn l=Uek Jinta. fbetpatta by dotted 

SS" il?" wooditoda «,d p^tatLiB by 

MMttUaneou. b)#ck pymbqla f„ inhabited pticea hou^, 
bndgea, teniplca, izimi.*©*, mchorafiei, tand-bsnbSp teeft^ etc, ^ 
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(t^) I : Over^€htskaiirI nnr Aal tiland 

Old editkiii, publkhcd jo pcvised in rgpoS and 1537. Sinaia shsst 5^ X4ii cm. 
One letitud& and Lncxg:itudt (&xhii Oxco^ich) in. fting pri- Tn Enlourei. 

Coa&diiic in blue, with Ks tinted funt blue. Relief ^hoim by brown c^ontoucB mi 
IDO Eit. ixitrrt'Al^ with occaslDnol form-lines at ZQ and jO Biid Bpot-beighta in 
black. Riverg, ^nd nimtet of riveti in blue. 

Roade in red and block (two gradea)^ bridje-patha by rbin black footpaths by 
dotted black llnc-^ Admifiiatfaiive boundonea by i^'oriDiJS pecked linea. Native 
vinagM in solid gteen, ripe ficlda by blios diflgoCLfll ahadin^ ’woodland* imd pdanta- 
tiona by wiuua black symbols buildings^ bridges^ temples^ ginvea, anchorages, 
lightboUBca^ EMOd-banka, tcebi, etc^ 

{til) 1 : aoc.DDO van de AJdeeiii^ Lombnk 

Pnhliahed in 1947, Single aheet, 5^ X46 cm. Marias divided into five minute 
intervals (InnEitude jfrnm BamvJa)- In colours. 

Details as for (no) except that lelief ia shown by light brown hill shading with. 
fpDt-bcigbts in b|ack| mada and patha in ltd. 


(1 Ji) S^futiknoFtfn Wirt dff Meniatvoi^laiidea 

A scdcE of maps on >01101^ acaJes on a unglt sheet. PubliBlied In 1909, with a 
revised edition in 1914. 

Sec also Nd. x6l. 


NvTD£NA- fi?J ArWEBAS-EtLANnBN 

(l*3> I : IDO^DOO Sekeiskaan van het tikmdGrOoi Naivsna^ cq AftMhtu ^ijrmdA ^ 
Publlahcd ill 1913^ Single sheet, in Cdloutsv 

Nias 

(134) I : 15D>DDO Sek^Ukt^art van Ael nLirni ?vias 

Piiblkhed in 1910^ m™d edition iQifi- Single sheets 71K77 cm- Moi^n divided 
into ten minute interVRla (longitude hum. Gfecnwich). In Colouia. 

Cocfltiinc in blucp ica tinted fiiint blue- Relief shnwn niily m I few pLaecs and by 
Very sntipk hachuM, with a few ^t-height*- RivetS^ ilames of nvera, and oiai^ in 
blue. 

Roads in red (two gtadea), footpaths by red dotted line. Adminktrativc divialonA 
by various pecked lines. Mbeellaneoi^ aymbola in red^ blue and black for Inhabited 
lodliticB, resthoUM*, manginw swompa, cmal teefa, etq. 

See mlao No. i6a. 


Nkhehiansboi Nraiw^GtJmki 

Only HToe three per cent, of Dutich New Guinea has been topographically 
iurveyed -f even this smidl part w-aa done only by rtCDimxksance mcUuxls in recent 
years- The momX sui^ble method hir the nuppEcg of the difficuil terrain ii aerial 
iyjvey. A considcrmhle amoirnc of roconnftisunce aiirvcy by air hu been cairled out 
by fhc ICewrinfeEgfcff Nedi^rlmdti^-lmhichf Maatschi^fnj {KJ^.LLMr} 
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and by tht Pfedtriandtihf Prir^^fum Maatic^mppiJ, In 1937 the Fflio- 

mnwd it* atuxidon 10 this part of the empire, and by 194O 
some TJ.ODQ Eq. km. had beefl nulppcd era a scale of 1 : lOO^ooOy although IMt 
published. It Was hoped to survey the whoLr of Nicimi'-GiLLrnee fram the air in 
detail in woe 40^45 ycara. 

The carlirtt complete map of Gurnet T^foa publiabed in 1897 by the Tbps- 
^n^irAe Bttr^au on a scale of 1 : 2,000,000. ]fi JQll, there appeared a fonr-ahEet 
editiDn on a sale of 1 t lpD0D,0OO^ TvViSed in 1919. The hrtt 1 4: 2^0,000 sheet was 
published in 1936: hy the end of 1939, t^xsity-folir of the project^ thirt^vseven 
EbrctE had sppcaJedp four of thtm in 1939. This teries ntJl cmxx all New Guinea 
except ihc north-^eat, which will appem with the adjacent tsknds on eeventccD 
I : aoOfOoO sbeelK BUd an unspeci&ed oumber of t ; 100,000^ four of the latter bad 
been pubiiahed by 1939- 


(115) I 1 100,000 SeketikiUBt ocin {fi^edt^kmihch Gebied) 

FlibUshed in i93b^ Number of sheets not known. In eolourSr 
CoutlUie and all line detBiil in brown- Rel lef by solid contours and pecked form- 
lines. Sea tinted blue^ maish by bomontal blue shading. Roeds in native vfikgcs 
In iolid green^ miscellaneous htown symbole for woodbind, junBfe, plantatioEis, etc^ 
Lettering in bLmk. 

( 1 1430,000 S£heiMkjiart oon (f^^derLtnthch Gtbied) 

Published in 1936. Twenty-four sheelB of the projected tlnlrty-sevDi had been 
pubUsKed by 1939- black- 

Relief sherMn in plscea by COntOUrS and form-lines at uregtllsr in tervals, in otlurs 
by simple ha^ures. In others by ieokted spot^beighta without dctslb Rniqds by solid 
iinci, tracks by peeked linesp footpaths by dntted hnea. hfanh by horizontal ahading. 
Considerable area$ of the^ sheeLi are loft blank. 


(127) 1 : 300,000 I^eutvk^IIttltmJhches-Urgnsig^hift 

Compiled by Frofoasar L. Schultse (Bedinp 1914^ ^ eIidw tha inlemabotllJ 
boundary. Single sheets in ooldurt. 

< 128) I : 500,000 Schetikaart rem het lerrem m id J^irvn-GueH^ 

Published by the Explorattf-Dt^ttu-htm^t O^izm (Amstcrdsni, 190$). 

(129) T : 1,000,000 Sclvtskmifl T.'flrt Nfderttmdich m 

titandm 

Published in I 9 i 2 > with a Kvised editkm in 1919. Four sheets, 69^60011. 
Margins divided into one minute intervals (longitude from Giecnwith). In roloutt- 
CcKBlliiie in btur, sen tin led blue^ Rehcf shown by bitmn h£lJ shading, with spot- 
heights in black; the 1919 edition has considerably more detail- Rivers, names of 
rh'cfftf filfffl itnd nurahis^ m bluOf 

Footpaths by red dotted line. Inhabited plioes by black dpEs. 

SuppiiMFnU The 19^9 cdjtkitn ha* « aupplcrnLimry sheet with four quartcr-nups- 

(i) I : 330, 9 M en OmifrFckar. 

(u) I * 2JOJODO SMeraLsnd CNnn. 

(iii) f 1 450,000 AfiflrauAe Omifr^'^en. 

(Iv) [ ; 50,000 Af/nofkrpon 'm Omifrvi^. 
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(IJO) 1 : 2,^00,000 ScheisAoffrt l™ Niderli^d^ch Nt«rtP-C 7 ™jM? 

PubUolmJ in iQjq- S rn^lti sh«t, in coIquih. 

(jjl) I i l.sOOpCoo Ovt;r}si4^i$kaart pafl de rcsidt^t^ Amimtna cn tk afdeairns JVrcier- 
UtTtdi^ N^tami'-Guatee 

Single sheet, in cotonrs. PublMual in 1915. 

SCHOtniM- EbE P^nAlliO-EtLAmEN 

(133) ] i I0p,tx5d Sch^ttha^i TitTt tU Sffiositm- tn Padmda miimden 

Published in 1916, Two shefitSp X ^ cm. la bkde. brafi-n and blue. 

Ccnetlinc in bIftcJi, Vfhh Ka tintHl tlue^ Relief sboWfl in DuUinfi by brown 
hachuie«, with a f^^w spoi-hcighca in bLich. Rivera in black. Chief jslantnrbnj 
ahaded In black- 

(^33) I - ScheiikffiWt da Suhautfo- m Pad^inHhiifden 

Published in Single sheetp in <?oloiire. 

SiMmTUQfit 

(134S I : igo^ooci StheUftanri eUW di aiktnd Simetdiiai fw tsmi^endff 

Puhliahed hy the Eno^Iopiicduc^u? Burem (Semirang, 19^3). Single sheet, 63 
cm. ^Iftrjpni divided into five minute intemdi (longitude frtsm Padanjf). In bladtp 
blue and brown. 

Coastline in blue, with sea tinted faint Hue. Relief shown by brown contoiirH at 
100 in. interval, with brown lHyer-tintm|f+ sad sjjot'heifihta in black. 180 la* sub- 
piarine contour in blue^^ RlvtlE, names of tivers, and mnrah in blue. 

Tracks in bTOwUr footpaths by brown dotted lincT ra^way under conatniEtiuti in 
steamship routes in bmwn^ cables tn blackr Administrative boundams by 
■varinus black lines. Miscellaneous symbols in black ifld brawn for inhabited plaCcSp 
(LQchorage# and lighihoUiea. 

SOELA’-ElLANDEJ 

(135) t * SsOiOOo SeJiatfkaari vatt de Siieta-&iandem 

Publiahed in Single sb«tp in cnloUft. 

S€fEMBA 

(136) t ’ Too_,ooo Topografi^e^e gruadafdea^wgwbiaden van Stxmha 

Pubblhed in Number of sheet! not known . lo colours. 

(137) ^ “ 300,000 Sehenfeaurt van hit idand 

PublUbed in i^is- revised cditkni b 1929- Single sheets b colonia. 

(13B) I ' soo,e» ScJaiikaari lojt hat eiiand SGOmba 

Published in 1911. Single ahccT^ 50X38 am Margins di^dded into fiiie rmriute 
inrcTi'als (longitude bom Gjfeetimch). In black. 
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R«!j*ef thavm in outline by »tnq)le hachufta. with ^Tiy ocSftjiomJ spot-heififate. 
Mcflii law wnaicr Luc by black dotted line. 

in heavy bLick, Caot|W[ha by dotted line. Adtntniairative boundaries by 
pecked luie*, with Jut of land cDnceasiona in maiigin, Miacellaneoua aymbols for 
adminittimtive and inhabited places, harbours. uuthDiages, mfs. etc. 


SDEjlflBAWA 

I i S^ihetsM^j van Sormtswa 

Puhh^ to 1915, with 0 nevHed edition in ig,6. IW sheet, 6? X S* cm. Marains 

Tww floneilude from Gt^nlch). In blaclt and b«wn, 

C^t^e in black. Rtlacf ahgmTi by brown hachurca and bill aba ding with apoc- 
bcighra III block. Rivers jn bkek, mamb by homEintsI black |Jn& 

Rooda in bm™, footpotha in bkek. AdmLnrftnilive di^iH]rmg by i^ous black 
praica linca.^ 

InselL PEan of EEkh and distciE±i t : SO^csoq, 11 )c 13 cm. in black. 

StTMATEtA 

^pping of stood 11^ to Java in priority; „ a natnlt, in spite of its 

gtMt a^, over ninety per com had heen topoetaphicnlly iurntyed by 1040. 

Ct^lir nwo*. The geo^ imvcy begmi in 18S3. wh«i a base Waa measured 

W T’i'* tiiai.BulationofWQt.Jav>, with its 

W B Simplafe was extended over the Siraat Soeilda into Zuid-Sumatra and 
yradliady toitefided north alongr the west coaal. ErriKa in the linhine of the twu 
s,.rem, wete adj«tod in rg,y, when the ft.danB base was 

rs 7 r the orientation of cnnm .1 Stations Lrr 

Tapanocti (iSyh), at the Goenoeng Dempc in 
^d.i,Uiiiat™ rS^h and at Boeloe Serali in Oost-Sumatia (igifi), primarv 
Champenally ^tended along the western toountailiB. Md by i«o had 

prirairy, aacoDdaiy and tertiarv trianj^dons 
had been completed fot the westeni part of the uiand. ' 

m tnanguJat^ of Aljeh did tut begin until 1938, when □ hime was measured at 
<>f .rianglea had been Stoxey^ and provisionally 

scton^ and im.lty tnanKUlaUwi* were atOI to progieaa to toeo to totr. three 

tbeir I^sit'kma t^pSd- 
ttimKutati™ of Atjch by the end of mt 

netw-Olias a Iwsis for the detail 

W«tlm« triaugulation. it w« dedded Sud. a network f'5' 

in the western mountetoous regituu la^d^ SCbk T“^ 

to Djambi (T9aa*s), «,d to the 

BraphicftI lUrvEy. ’* »P«- 

TojKigrc^ieai run;^'. This followed dosely behind th. . ■ . - 

In rSSj. the 6ret deteiled aurv^ of Java waa coated 
was tranaferred to Padang, to be followed later oSre .lr 

*nd « Tt^kt^toeng. In ,,*5. one brigade mo^ 

WJnpteted their wcii they were moved to Borneo and cil ^ 

brigade was left to the i^d. stationed st Medan ® ”™ 

Atjch and I<.ouw. ]« work wa. .tilt ^rogre«ti 
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The Sumotru'E Weftkust were COMplirtcd in i ££5-1905, souihcm 

Tap^odi in i £90-[999. the ijimpQ£iijjscii£ Di^ictea m 1^06-1 J, Fdembang in 
I 9 cri 5 —ift, province in iS^il-33j Djanibi in 19x4-^36, cicrtain rnoucEamoua 

mas in weatem Sufindtni In I9a4“34, nnirhem Tapanodi in 1939-3+, and ihc 
ftmainier Pf CBsEnm SumatTH by 1936. The alirvcjf of Aijeb heffan in 1933. and waa 
stUI in p[i]|rrea» in 19+0. 

A number nf forrat and a^cultimJ survEyE hav'v: been CStm^d uUt in SumMEra, hi 
wall as aoiTK! Bevoikirismfhb€r 7 ^t^Ue-m£tmjSm, but there are none of ibe lacEt 
scflc land-ux siu-vcjE mb in Js-hl 

Chief jfrrer. A l+TgE ti umbEt of aches of nvHpa on diflbif nt scales hiivc been issued, 
tnoitt of which are atzJJ incnoiplcre. Since 1937, hnwitver^ the Ttrpqs^i^ihjf Dmirt 
has ccnccnCrstedon thr productionOFibUT main Series; theOn t : 50,000, 
the ^^Uido/d^iln^ibladen on r : i do,doo, and the ofienifhfikiMiriim on t : 350,000, 
and on 1: 750,000. Only a fitnall pmpoftion of the intended tntal of the first two 
series hbi been published. Eighteen of the twcnty^gltE projected ahacui of the 
1 I ^50,000 and all ten of the 1 ; 750^000 hsd appemred 1^ 1940. 

Apart from the last two Eeriest the mOsir useful amall'^Kale i^-vjF^eiittJii^&rten 
include the single sheet editions of the 11 1,650,000 (l 039 )p the i r 1,750^000 (igcj&h 
the 1 : z.cw.ooo (1913), and the t t 3^^00,000 CiQt?). 

f t+o) 1: 2>50O Kednstride OtJe™cA/f ftooft tTon de OndiTJi^deeiiMgrkOQ/d-p^iiati Sahara 

PublhlhEd in 1918. "With an inset, t ^ 400,000 of P^iaa on which Sabaog is 
ainaated. Single sheets 63 X 78 ttOr In colnlus. 

Coisthne in blue^ with sea tinted pink. Hotels, govemment catabh^htnentB, and 
military posts nfimad. Buildings cslouied: atone, pink; wood, yellow; and gq] t-ajiized 
iron, blue. EsEaEea shown by peeked lijle« and numbered to correspond to list in 
margin^ Idmita of 1 : i^noo cadastral plans by thin hUefc lin»j and teitmry iriangufa- 
tion points indicated. 

(l+l) 1 ■ i^hdikanTtm twK H^se^dplaalSfM tn mtStnken 

The following aheeta have been pubibhad: 

Jlfrdorr, four ah«ts {1915, revised edition, 1934jl; two ahe^ts (t^^. 

revised edition, 1915); PaifjnSuj^,an sheets (1933); two shret3(i9]6), 

i^hceCs ore variable in tiaimlly 70 X 65 on. or gy X 69 cm. Very detailed aheeta 
in oolotin^ 

Sheets are drawn in eonsiderahle detail, although this differs slightlv from sheet 
to sheet. Pol^mhai^, for oxunple, has six gradet of roads in pbifc, brown, yellow and 
W'hite, footpaths by red dotted Iktefi, different types of houses in colourSp detailed 
symbols for bridge^, temples^ gtaves^ pumps^ etc. Padan^ has atl important buddings 
numbered rHSg, to correspond to a Hst in ih^ margin. 


([42)1 I : z 0,000 I^lmtkwirtjeFf con Hoo/dpiaats^ Omittrkew 
Thfi following sheets have b<en pubU^htfd: 

Bmk^tfn (1934); (ig 3 s)i (ig+y); Afedatt (ifigyj; Padmtff 

{lBg6)^ One ahtet each, in ooloufl^ 

(143) r = 30,000 Detetdhiadm Cmi Hoofdplaatien en Omifreken 
The following ahecis have been published 1 

PadangiidimptMam en omtirrkm (iSgj)^ one sheet in coJi^i+rs; Tarttetaef^ «t 
^mMlrtkeHy onc sheet in colaura (XQO?). 
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(* 44 ) i - 3 OpO 0 O Ditailhladm tj<m SuTnatra^t Weslkmt 

in iB£q^ with ji few shf^ts irri^d in 193a, 17a sha^Xs, 4&X46 On, 
divided innj fifteen s«cond (Icaiiitudc brain P4ldiilif). Diwiima of 

■djoimiia ihcetB find of idminktiBtive ilivuiicifH ta margin. In black, with mnlDun 
m brovrn. 

Relief ahftWn by hrown contuiirs at it> m. interval, -with occajiottaJ prclced faun- 
rvtiry 100 m, cmphaaiKedr 

He^a by double liM, bridte-patha by ainglo line, footpathi by dotted line. 
A^IJ^tiativc twiDiduief by various peeked linca. Miseelkneous swbols for 
d Wbf viUaRw, Taoodlands, ifce-firida, pluniatiomi. uTchongiea, 


(^ +5) * ' ^5 l^failbladett inw ^uidSwiniitra 

Jiheets have been published of the Rriidetttm Lamport and iV™- 

in igio-J^> wjih Some sheets ravbr«d in 


(146) I :4o,oM Damt^aden iKm 4fj£h en Ombrhoor^den 

Publish^ m lei i-i6. Eievcti ibeeta, 47 5t 51 on., of the projected total of fiftv- 
nne. lb colDur*. 

C^tlme lb fal^. Rebri shown by htwre eontouis at lom, intervala vrith apot- 
beifthn m black. Rtvera, lallea and metabca in blue. 

Roada in ^ (t™ ^g^dea). fooipath. by red !««- Administtstive boundaries by 

X™ Plf™* -d and bUet aybrbola, native 

v,lk^ in aohd eieen. Miscellaneous black symbol* for tvoodlabd. plantation pm- 
ducta. bndgea. templcB. firavea. harbouia, anchoiBE™, sanddianka. reefk, cte. 


<147) I 140,000 De tm/htittlm fMut f^vaiornt's FTeithiMt e« Tapaiweli 

MflfBma dit^^d info linti'-miaute intervals (longitude from Pidang). 
margin ofadjacebt sheets and 0 f administrative bounduica. In colnuia. 

^ euntouM at to m. interval, 

"* " bsa:. K,„ i, tto*. ^ b, 

Ro^ by double bla^lib*. bhdle-path* by aingle blaek line, fcotputha by dotted 
^Ck Ime, ted ways by ^cd black and white double line- AdnGiuistarive bomidwics 
by various blaek pecked IbieSr Inhabited places by black svmbaU 01 ^ 

tiiiildings. sij£d! phmt*t2"riee. 
ficl^, templea, giavea, anchorages, sand^bonks, ete- laiiona. nw- 

(ii) In patet tenge of colouring than (i). Coastline in blue. livcla in dork blue 
iW^ps by homontal blue lines, rice-fiiclrii by light blue shidina Ho^ fo 


(14^) 1 : 50,o« Gra^di^d€titf^^hladai twn Ooitktat 
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ia bluc^ beavy blve lifte round thfr And sea Edpplcd fain t blue. 

Relief shoTATi by lig^it grey-fucen contnuia at 25 m. inten'at^ with Additional peeked 
form-Iijneft, tnd tpot-bci^htfi in black- RiverSp nAmea of livera^ lakes, dEh-pands and 
rrmniTi in blue. 

Roads m red (three ^dca)^ bridle-paihu by thin red line, footpatba by red dotted 
line. AdminiBlrativ-c bounderics by variouE: black pecked linca, MiacellimeCUi redp 
blue, grey ttid bbcks^mbuls for buildingSp native vIIIh^b, GcmeCcricg, graves, ducks^ 
anchorages, acrodrainea, Ijgbtliousea, Band^b«nkft, ctCr 

(r 40 ) ^ = 50.000 Gra& 4 f 3 f 4 ifiTf^gtbi&den van Sumatra^F TFsTftanf 

Published in 1915^ Number published m date nnt kneran. A acriea smiUar to 
No. 143. 


(1^0) I : 30^000 Dfimtbladm tmn Mufd^^n^uTJKtfTa 

Published in 19^3, Number publiahed to date not known. A sades similar cu (x.4E). 

([5r) I : j0,000 Detmlblnd^ vait AlJ^ en OnderhoQrijihgtUit 

Puhlialied in 1936. Number publiahed tp date not known. Fourteen sbeett were 
issued in 19A aedea aitnilar to (E4S). 

( 153 ) I : 30,000 Gmadafd^iilingi^latien van Sumatra'M WEitkuit en Tapimotii 

Pubtiibed in 1390^1907with some sbeeta revised In Sheefa 46X46 em. 

Marguis divided into minute intcrvall {longitude from Grieciiwich)^ In Coluura; 
some aheetJ vsem issued in 1917 in mcnoehripnie brown. 

CoaadiiiE in blue, with sea tinted raint blue. Relief ahown hy brown contouja at 
aj 01., every 130 m. emphasized, and occasionni form-bnes with apot^heighta in 
black- Riv'era, naineg at tivera^ lakes and marsh in blue# 

Roads in ted (three Rrades), blid|e^p«ih^ by thin red linc^ footpatiw by led 
doited line, railwiya in 51 lcd black and white Lines. Boundaries by various black 
peeked tnesp emphasized in pink, }'elbw and gtecn. Towns by red and black 
aymbols, native settictnenis in solid green. MisccManeous rcd^ blue Jind bleek 
symbols fbr Woodlands, pjontatinna, licc-^ddi, bridges, gravesp temples, anchotages, 
sand-banka, etc^ 

(153) 1 : SOpOOO Graat^/dfeiinsshiaden van tn Ondfthoarighedat 

Published In FonrahectH nfaixtieafr in tended, each 46 X 46 cm. In colours; 

two sheets were also printed in brown (1937). 

A series similsr to (153)- 


(1541 J : 100,000 TapCgFophifcht sraadqfd^tlinffsbhd^ imt Zyid-^uiR^im 

Published In 1910^7, with icviskma 1931^ Twelve sbeetB, 27X27011.^ some 
sheels 49K47 In COloUiS^ feoCUe sheets also in Lnown monochrome and in black 
editions. 

Coutline in blue, wiih Set tinted hiint blue. Relief fhowii on must sliHia by 
finely drawn brown cnntDim at 50 Intervah with ev^ery 300 m. wi^phaBiied, with 
Light brown hiU ihadingp and ipot-heiEhtB in black. A few sheeta have brown Lull- 
shading and spot-heights^ wilhnuT OOntDUn# Rivera, namas of nwets, Lukes, Bsb^ 
ponds and marsLi In blue. 
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Roards in r#d, bn>^Ti and tcUow (eight gTadc?. by width and turfncc), txadta by 
thin f^cd linc^ footpallu by fed doited lin^, railway? and UBinways hy (illtrd blacic 
and white ^uble liira. Admini^tnicive bDundarica by ^nficm pecked !jjiea, with 
niunbcmf lilt in ntugin. Inhabited places in solid red, tiadvc villages in solid btvcH. 
Woodlands tinted li^t green, with slipcrijTiposed black synibola for varioui treeSi 
rice-fields by light blue diagonal ahadlng. MiscelLmeous red, blue and blacksymbob 
for bridge*^ tcEopka, anebongH, lighthous^^ etc. 

(155) I : ion,ooo Grii 4 tdqfd£ei$^»^ad •can Sumatrans O^lAufr 

Puhtisbed in 19 ^ 1 . Number of Ehccta not known. Details aa for ( 154 ). 


(156) I : JDO,ooo GnuukfdefiiK^biad Tim Middcn-SunHztra 

Published in iqay. Number of sbcan not known. DetaLLi u for (154). 

{t 57? i ^ iQdiOoo HutffFuch^hmnQlGgufh^ Orar^httk&arf dim A^rh-OoHos 

Date of puhlicatiob not itatciL Single sheet, in colours. 

(158) I t 16a,000 F^rkeHin'j^rActetrl vm het rfxidenUtf 

PllbEifihed by the Topexvf^ch^ Ten sheets, 4fi x 46 cm Margina 

divided into mo minute internals (Inugirude fhitn Fadans)* In Colour*. 

Cnaacline in black. Relief rhown by red-brown contouTE and forni-linEs at \ aryin e 
intervals, evfi^ i ooo Ca. emphiiliked, with apoi-heights in black. Rivera in black. 

Roads m black (one grade), footpaths by dotted black lint. jVdmimmitiva 
^undafje* by various pecked tinea, with diagram and numbered IieI in marixin. 
bi^bitrd plac «4 m black, native village^ m EOlid gran. Bhick symboLs for woodkud 
^d plantations, rke-Edds by black diagonal ahading. IVtiaccltaneons black aymbols 
for lemplca, andiDragea, etc. 

Shoot V haa an inset ip X Z4 cm. of Koio Benkodeu, on scale of 1 : m ooo with 
□etailH of the lown. " ' 


(159) I r »o,DDe OPFTsirAfjAiiflrt ran A^rft tn OmirrhaGtigheden 

Publlahcd Sbrtven sheetB, 4.7 x51 cm. In colours 

Co.stUii« En hluc. tinted fmnt bit*. Relief shenn by bps™ c™tQur* .[ a? 
SOp IDO and eveiy' ido m., wiEh spot-facighlS in black. Rivers in blue. 

med bU^ «nd wliile double tinn. ArfmmjitiBtive bcuodMies by vsuious peeked 
Une^ Ihaia oncB cmpliBsized in red. Adminktraiive centres and inJubited oloces bv 
bl«^ dob (6ve IJ-WUwieotis hit*, red «nd hlfltfc tyiuiol*^ Sflitw 

position., spnnes, hot ipnnei. snchois«es, lighllouse*. nocks, ssnd-bsnks. ete. 


(160) I ; MO,ODD OwTHrkttAaarf t^a.t dr Reiidmtu Oo 7 tkmt ™ Sumatra 
<.6t> I; ™,ODC Schrifkuart am, hrt mHmIrSjk d«l Oartkml 


Publichcd in t 915 - aJicet*, 6a X 56 tan. With ■ 
sfiona. In colaun. 


* 3 Pp« bookfee lifting conoea- 
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ConsiJillc in bluff with £« tiziTcd iiimt blULc. Rf hcf atuovm by Ji^ht broiArQ bacburca^ 
with hlact gput-h«igJ^t£- RSvm, nvYic« of riven, luk^A and marsh in blue, Roada in 
ltd (tlfcXii |rndfs)r footpalha hj i-EfiouB bkck peeked linear cmphAsized in yellow, 
pink gmn- Totmis by blutk symbolSf with letters to distinetikh administxativc 
imputtaO^j tLadvc scttleincntn in solid etvceu ^liaoeiiancouB blue, ued, and black 
symboLa for wocdUxitk, pkotatLons, rice-fields, anchomgesH 

(] 63 ) 1 : 300,ooo Knnrt SatnkhiMden en hH fil^d ^hU 

« 

Publisbcd in Sixteen sheets, 46)C^^cni. diWded Into ten 

Oflinute InlervMb (longitude bnum Greenwich). In bltckr 

Coa&tlme in heavy blue- Relief ibown by brown bill ahoifiog, i^arying in detail 
frem sheet to sbntf with superimposed aymbnla for Siimntics, Cfaiers, eto. Rii^nrs 4£nd 
ill hcaTT blllO- 

Roads by double black lines, bridle-paths by single bkck line, footpaLha by 
dotted black line, rallwaya by hlJed black and white lines, lele^rmpb Lioes by black 
pecked line- Administtalive boundaries by black pecked linCf emphasised in yellow. 
Mi&ccJlaneous black and blue symbols for w^kodland, plantations, bousea, gja^'es, 
w-steffdlB, indH^mges, sand-bttnks, reela^ etc, 

(]6j) 1 I 2W,000 SihetfkaOri hf^t m^ordflyk dal der Jiesidentu Topoh^tdi 

PuhlishEd in T9ibr Single aheet, in colours. 

(164) E : zoo,00a Gttpprzftcknkianrf ton de Ketmfji {Rtndcniit Z]^nni&i) 

Published in 191^. Single sheet, in colours. 

(165) T ; 300,000 coff 

Pubhabed in 1918, Five sheets, In cxiburs. 

{166) I ; 300,000 Schetik^iart tw Rgtfdmfie Lawt^tangithr Distrfcun 

Publiehed tu 1911. Four sheets, two of which are 55 X cn>-* two 73 >r 56 cm . 
Coaatline in blue, with aea tinted fsiht blue. Relief sho^o in outline by' brown 
hBchurcs, with spot-l^ighta in block. AationcmicaJ amtions by fed stars. Rh'cn, 
namea of rivers, Ukes and marsh m blue. 

Roads In red (two grades), bridlc-traeks by thin rod line, foetpatls by red dotted 
line, Admirustrarive IxUitidArLes by V^arious peckrd lines empb^is^ in ted, green 
and yellow^ Towna by block doO (four grades), 

(167) I 1 300,000 Sckmkimrf tum Zuid-Stfim^fra 
Puhliabed in 1904, Twelve ih«ia. In ooloun. 

(]£8) 1 1 100,ooo Ot>iTir^Afrknarr (^cofTOiwejkrkdaa'r) dfr ^fH^itperCrfifn en Land- 
koMWJitttiifr np SurnatTa 

Pubhabed m 1914- Ko detaik avaJIabb- 

{[69) t: 3 jO,oOo OtifTstckliJiaan run he! nimid Sumaira 

Publiohed jji 1904. Eighteen iheeis ptiblishcdji S9 X 67 cm.^ of intended tw'cnty- 
eigbt. bisrgma divided into ten minuti! inUrir^ls ftoogiTude from Grwiwich). Ln 
ooldura. 
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in b^LJc, -with sea dnted ^int bltUr Rciitf tbonii by brown ccuitoiiiB At 
itw m- interviJ to 6m m., then every im to uaoo m.^ d™ mry 4M m., with spoi- 
hei^btB in black. Rivera, rinmcs of lakta and mai^h in blue. 

Rnada in md (three gndet), bridJe-tMudlS by red pecked line, footpadia by red 
dolled litic^ railwayA and txamwAys hy black tinei, cable railway by line of CrOS£e«, 
nO pipe-line by line through CTOMes, Administrative bnondariet by variaua pecked 
lincfe. MiKellaneQua red, blue ^d black lymbols for towns, villages^ anchorageSp 
jctiicE, lijihrbniiseftK All^elddp tnincap oH-welli, hotspruigSp iand-bank^, conil iwl^, 
etc, * 

(I yn) I : ISO,MO ^Chftfknart tom m Ztdd Ff Imran 

Published in igip* TW sheets, ^OxSo on. Mflrgini divided into ten minute 
aatcri'aU (loDgitude brom Padsni;). Ill coloiua. 

Coastline in h|ne, sea tinted btint blue. Relief shown by light hrowo hachurcs. 
Rh-era, mmea of livciaj lakes and marahea in blue. 

Roads in red (mo gtsdea)^ footpaths by red dotted line. Admiriktrative boundaries 
by various pecked Hnes^ arphisi^ in pink, yellow, and green. MitCeUanenm] red 
and black syi:nbols for mhahited places, blidgesp Bneborages, aand-banka, ree^p etc. 

(171) J : 25n,aqo tinr et-H deef dtr Biitaktund 

Published in 1^5. Single Ahe«t» in biiick. 

(171) 1 r 250,000 Sthetskmrt tera hri Tabame^ m aongr^sende landitreken 
Published in 1^9. Two abcets, in coloirra. 

(I73> 1: 250,000 Sihitskmrt t on d? Ibtiidmlif I^'ambi 
Published in 1920. Tw'o shoctSp in cdIdutb. 

f 174) * ’ SchelsJiimTt v&n Bainnghmi Datrictm 

Published in 19x0. Single sheet, in colours. 

* ■ joo,ooo Siiietskcmi Van de RESidfntre Fahmhang 

Publiglitfd io 1914. Four aluct*. 79 x 6+ cm. MiigiQB, divided into thirty mioute 
intervals (langirodc from Creeswicb). Jn coioura. 

Coastline in blue, tvi tinted feint blue. Rdief showii in outline by broviTl hadlUAiS, 
with biddk Bpot-bei^ts. Rivera, names of riversp lakes snd marshes in blue 

Rood, ic red (two gwdrt), bridJe^paths by thin *td footp.thB by fed dotted 
line, ndwoy, by black line, telephone line* by brawn liae, tetegnph line In' brown 
pecka. ^irodariea by Viriotn black peeled lines, etcpbasiied in pink, yellow and 
Breen. MueclkneDm red and block spnboU for pogt-oBcca, militarv post, Ijeht- 
huusesp hsiiunra, aand-banka, reefe, etc. ' ' 

(t 7 ^>) J : sM,aoo Ot: 4 fr^hukaawi ehw Aljeh ™ tmd^hoorighrden 
Published tn 1901. Single sheet, in coknira^ 

der J«dras,>*.ricier oottyrrtl^ 

PubUihed in 1907. Singte ibect^ in colours. 
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[ : 500,000 Kaait ran j* £rfpa£hlip£TCifl£tt in dt Lamp&f^icke diitrklfn 
Piiblklied in i'^14^ Single in oqIom^. 

(l 79 > I : gOO^Ooo jfiCtmrf ^uttmtmndmtfmingar in het Gimvja^»<ftmnt Sumatra*t 

Oojtkust 

Published in 1918. Single slicet, in qqIgui^- 

» 

(180) I : 500,000 AfitimihictjzeTkamf van Jf Retid^nti^ Pal^ibang 
Published in 1931. Single sheei, 90X 7$ an. In cnlanrs- 

Co^tlinc in blue, ’With sea tinted feint blue. Relief not sbawn. Rivera, names of 
rlvera, and marabes in blue. 

Roads in red and hlacl: (three gtadcs), with kdocnelt^gcs in black, bfidle^^cks by 
thin red line, fixstpatlis by red dotted hue, railways by filled black and white double 
lines, InJlahitcd placeg in hfedt (four grades), with informstioa about atatliirtis, petrol 
pumF>«^ ete. 

{181) 1 : fioo,OCffl Schslikaari t’OH dff i^ic/enhV SumalTa's W^rfkuTi 

Published in igja, with a revised edition in 1930. Single sheet 55 x 67 m., matgin 
divided inbo five miaUEc interv'sJs (longitude brain Padang). fn colours. 

Coastline in blue, with sea tinted feint blue. Relief ihoWn only by apot-heights. 
Rivers, names of rivexi, and rrmrihes in blue. 

Roads in blaci [three grades), fciotpsths by bfeek and white douMc linea, railways 
by filled black siid yrhite double lines. Adminb-tratlve boundarfes by various peckeid 
linest emphasized in pmk, yellow and gfeoir Anoliicr editloa appesrs in hlack- 

{182) I : 650,000 £fOfWffrrtrAe €>versiehiakam^t van Sumatra 

Publiabed in Single in oolonrs- 

(185) [ l 750,000 Over^htskaari van het nlanJ Sumstra 

Published in 1934-40. Ten abeets, 59 X 40 on. Afiargins divided into ten minute 
intervals (inngityde feom Podang). In colours. 

Coastline in blue^ with sea Tifired feint blue. Relief sbnwm in most Sreaa by brown 
oontoun at 100, ^50, 500^ 750, i,och 3, 1,500, 1,000 and 1^500 m., with B[trac:tive 
layer-tinting in rune shades of green, yellow, orange and brown, and &pot-he|ght3 m 
black- Some atesa have rchef shnu'Tl by brown biTt ahading and btsck t-pot'heigbts-, 
with rui cxmtanni. Rivera, immcsi of rivers, lake* and niKTsbcs in blue; imsurve^fd 
rivera by pc:cked line. 

Roads in red (three grades)* hridJe-^cka by fed pecked line, footpaths by red 
dotted line, mads and railways in black. Bcundaries of ndmini*tnuive dlvisiaiu by 
vanous pecked linca. Planrationa tinted green, numbered to correspand to a list 
{with efuef mop) in margin- Towns by black dots. IViizceilanGou* symbols in red, 
blue and black for airfieids* post and ttJegraph office*, pipe-lines, lighthuusei, 
harbours* aneboragea, hot springs, ooral reefs, aand-bankSj etc. 

(] 84) t 1750,000 Ooerzie^lr^nrt i.™ het 
Tbc following sheets have been published: 

(i) ^ Onderhtionghfden, aingie sheet (1923) ^ (ti) single sheet 

(192a) i (iii) , single ahcec (1913]; (iv) Lampo^nguJu Dtltncmi, single aheet 
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(1917); (v) PahmhaMff, smgle *hfei (1919^^), with an editUm in bisct {^^ 7)1 
(vi) Rimm'f tWii shcels (viO iSu-jnnfrn'j sinfiJc sheet ([919)1 Mnd 

(’liii) Tapanoffli, sm^k sh^^et £[919)+ 

ShMtb arc of i-aiioiifi sizea^ beTnccQ 53 X 36 cm, and 66 X4:r Mergina divided 
into ten nilnyt^ Int^n'ak {lon^cudc honi Fadan^}. Jn coloiirap except 1917 edltiiEm 
pr which 15 in bhek. 

CuQfldinc in hluc, sea tinted &inl blue. RclkJ flhdfwn varioiiaLy(i) hj brown can- 
tours at 100, asOp 500, 7SOp [,□□□, 1,500, 3 ,ooOp and 3,000 (li) by these ctHitoms, 
with [flyer-tinting in eEght^lhadcx of green and bn>wti; (iii) in outliDe by faint hrown 
hAchlifca r All have spot-^hcights in blach. Riven, names of tivcr»p iakea and marsh in 
blue. 

Road* in red (twn grades), hfidJe-patha hy a thin red line, footpaths by red dotted 
line, mibiifty Ifnca by filled hiact Uid wintc double Unes^ Etemncr linea in red, 
Adminifitrativc boundaries by Vmioua piecked lillca empbaziaed in colour^ Towns by 
black aymbok (Mven grades of imporumce). MisceUineOLIa red, btne and black 
a^mbola for t^pleSp gniVea^ lij^tboust^, harboiiiB* anchomgeSp reefsp mnd-bnnka, 
etc- 

(185) I : [pOOD^ow ScJutilmaft tvsji ^SanMrlro'a Q<ixtkmt 

Published in 1917. Single sheet, in Colnina. 


£iBS) 1 I i,500p000 Sc^Kwlkaart non ket ^ihisui Sumatra 
Puhliidied in 1929 , TWi'o sheetaj in colouis^ 


(iSy) i : 1,650,000 Ooerejc^Ifjbmrl vmi kel atand Sfimatra 

Fubliahcd in 19Z2, with a teviBed editum in 1939. Single sheet 75x82011. 
Marguia divided into Me degree intemOs (longitude from GreenwiEii)p with 
gtaticiile 2t degree intervala. fri cnloum. 

Coazstline in blue. Relief by brown cnntOltTS at loo, ^jOp 500, 75OP i^oOOp l,5o0p 
2,M and 2,500 m., la^'er-tinted in nine ghndea of green and bcown, with black spot- 
hciRhta, Submarixie contoura in blue at igp iSo, 1,000 m,, md every ijOflo to 
SpOOOm., Inyer-tintcd m white and Seven ahadet of blue. Rivera in bladk. lakes in 
blue. 

Roads in red ttbrec Rtadca), bridk-Ejmeka by thin ted line, footpaths by red dotted 
bn-c, railways and tnutlWays in black, AdmiruxUativa boundaries by vflrrOIT? pecked 
lines. Inhabited pbces by bbeksymbols (seven grade* of adminiittative importance). 
MiflccUimcoua red, bllK and black aymbola for harhmirt, lighthon^fe* rtcfo, fland- 
hanks, etc. ' 

/nwf 1 i 5,000,000 oon de PafiheAc Indalt^g van Sumafr^t, Rhing 

deiaiU of roads, ndways, narvigabk witerwayi and aigna] commurikfltbnH. 

(iflS) [ 3 r,75o,ooa Oi^sfichitka&t tun h£l eikmd Ssanaira 

Publiahcd in 19^8. Single ^t, 71 X 77 cm, Margins divided into twenty minute 
intervals (longitUiJc both from Bata via and Greenwich). In tMlours, 

Coastline in blue. Relief ahown by brown Couteurt, with kver-tmtino in nine 
shades of green tad brown, and spot-heighta in black. Subrnaiioe'ccntoUf* in blue at 
200, sOOp 1,000 m. and every 1,000 » ypOoo m,, layer<int«d in while and auc sbado* 
of blue. Rjvere, rumet of rivef*, lakes and tnanh La blue. 

RnuU in (vd (thTO ^d«>, bridle-ttnck# by thin ftd line, rootiwilis by red dotted 
line, tmdwxyi m icbd black, nilrnW Ktugc mlwnys by filled black and ^hitc lines. 
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Admiaijtfilci^'F diviBioiu by viricus peeked lincs^ i^dmcTca cfnpb^^ts^d lo 
MiEcelkneouv tn blue, «d 3Jsd black for lurbourv, emchotdElcAH uxid-bLika, 

reefft^ etc. 

Jfatl 115,CXKI,«™ Ofvrskht turn ^ PoHiUkt Imheiing IWt SyPTUzIra, ^ving 
Admin^trative bdkitkdfljic&, i^’Wi^yiip tmoiWayB, aSgntil cxHimiimica.ti.0119:^ Steamer 
louta, navigobk rfi'crap wirelw atsdcw, automobile aerviceSp etc. List of railway 
oomfNimes in macgiii. 

(jfig) 1 : 1^750,000 Wigenkmiri vmt Swmtm ■ 

FubUfihed in ig+n. Tn^o aheetCp 79 X 46 cm. In colours. 

CoftStline SJtd tiverH in black. Roads in blackp red and yeOow (eleven grades). 
Navigable riverB in blue {three gracies). 

Railway* uid tramw^yi in Blfed black and white line*. 

(rgn) x : ^,fx>a,ooo Orxndchiskaart van k£t filsnd ■S’unumi 

Puhlubed in 190B* with a levised edition in 191J. Bingle *beet» 61 X67 on. 
Margins divided into thirty tninute intervala (longitude J&toih GE«enwicb]i. In 
coloms. 

Comtlmc in hlue,^ with sea tinted faint blue. Rehef fibawn in outline by biint 
brown hMl ahading, with spot-heighis in black. Rivers, mmes of livcra, lakes and 

rnaruK iin bl n^. 

Roai^ in red (two grades)| bridle-path* by thin ted line^ fbotpatha by red dotted 
line, ra4.|ways and tramway* by EUcd black and white double Imcs. Administrative 
boimdarica by i-aiioiu pecLd Imc*. MisceUaneo tu red, blue and'bhick symbola for 
miJitary posia^ harbours^ aneboraaea, lighthoUE^S. Chief plant products by etcch 
aymbok, minetfll producta by btow^n. 

Summary of trade for 1906, 1909 sind igt t in mar]Rixi. 

' t SpOOOiOoo PoUhelK^ Irtdeet^ nm Sumatra, witb a Dumbered list of 
adminiatrati^'e diviaiona. 

(191) [ : 3p5DCJ,qQO Orti^hitdrojgri^da schftshoari tan Art rtiand Sumalra 
Published in igiy. Single abeet; in colours^ 

(192) [ t JpOooi,ooo OvfrB^mkaart eofl de SpilfOrto^en en S.S. AatamobiiMieHit^ 
Qp SumaftQ 

Fnbiiahed in 1941^ Single sheet, 40X44 m* Margin divided into thirty second 
intervat* (longTtud« bom Greenwich). In Oolouia. 

Ou^e of cotet and rivcia in black. Motoring roods in green (two grades), rail¬ 
way Imes in ted (three giado*),. l^lmWaya and mineral I’iTmn |n black. 


([93) T Kimti Van d£ graondji^rt^n Mt iat ploofdglijh de^l iS-unoirdV 

Ooitioiit 

Date of pubb^tion Hot atated. Sin^e ahert, iti CdloufS- 


TkONATE EN HiHI 

(194) [ ; aOpOOO S€ktUkaaTt E^oit d* n/ondm Termrie nr ffnri 
I^bliflhcd in igz6. Single dieet, in block-. 


4^2 
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TmoRE ES Mattaha 

4 195) [ ' 20,PW Schgt$kanrt uait eUandEn Tid^ «n Mait^a 
Pubfcsfiiud m rgiG*. Sin^k siuxx^ both m black and in cotoun. 


Tmofi 

Nettierlwlx Timor was tnpogiaphtcally Aurrcycd, but withmj^ any geodetic or 
H^tmnOnucul bcCU'icci] 1922-3^. 

The eaffiicftt sehelikaart wm published in igi 1 on a icdlc of i ; 500,000 followed 
in r^io by d 1 : 350^000 Ebcet; the latter wa* m-iacd in 1941. In 1914 begin the 
I I loq^oDD aeries based on the new topographical sirn'cy. 


(196) I : IQO^ODO Graadafd^cNussbiadtn Oflfl Ari filizmf TmCft 

Puhliahcd in 1924- . In 00k>llfS-r 


(197) 1 ; 250,00a SfhetiJmift two Timor {Ntdirhndtek Grbi^d] 

Publiahcd in 193a. Single sheet, 66 x64 cm. Maigins divided into ^lve minute 
intervaEs (longicilde Emm Greenwich). In colcnn. 

Cbasdine in hlne, lea tinted faint blue. RelieJ shown by light bmwn hill abiding, 
with Spet-heigbts in black. Rivers, nanurs of rrveim, Hakes and majsb in bine. 

Roads in red (two grades), rofids Under cqnjimctiDn by ted pecked linefip bridle- 
tracks by thin red lifiCp footpaths by red ilotted Imet AdminisErHtnre boundaries by 
^Toions pecked lines. Towns ind voiagca by black circles Cse^en gTadca). Miscel¬ 
laneous red, blur and black symbols for [nilitary posta^ lightbouseg, anchorages, 
harbonFa, aand-banka, etc- 

Ynifl TiI.3SO,(»« Overniciitthaart, 33X15 cm*. 4hoTritt(f idmibiftnadve 
boundartes, roads and telephone linss- 


(198) 1 :159,000 Scfieifkaan iwiri Timor {Nrdcrlasdieh Gebird) 

Puhlithed in 19+r, Single iheet^ B6 x 64 i^n. Margins di^rlded mto ten fiunutc 
interii'als (longitude ftmm Greenwids), In colours. 

Relief shown bj black concuuEs at loOp 200, 500 nir and every 500 to 2,00a 
law-tbited in Mven shades of green^ yellow and btown, with spot-heighu in black. 
All other features as on (197), hut in considerably greater detail. 


(f99) T ■ 500,000 ^c^tetrfeiMiFf wt Nrdfrimd^i'h Timat m omhgemdg Hiandfn 

Published in 1911. Single sheet, 7^x66 cm. Marina divided Into ten rainutc 
mleivals nonghude bum GfecOrwich), In blue, brown and black 

Coastline in blue, with sea tmtetl Edot blue. Relief ihown in outline by Sioipk 
blown ImchtUrtp with occasiotlaj i^t-beightB in block. Low water mark in plttCW 
by black dotted bne, RiverSp names of tivers^ lakes and maiib in blue 
Tracks in brown, footpaths by brown doiied line. Administrative ^imdaries bv 
.^ous blMk P^ed hn« To™ and vHEsRes in black (four gmdci). MiscelLui^Ouii 
black and hiowTi sytnbola for harbours, %htboua«, sand^banks recEi etc. 
fnf^e^ ‘ tpOQO/Mo ton Tm&r, showing the Duidi-Fortugueac 

Cu> 11 500,000 ^oiHH-^eildnefor. 
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Wetah 

(20a) i $ I jQiMQ S^k^akanrt twi h^i etland Wei^ 

Published m 1911. Sin^e sheets So X 44 cm. In coloUTf. Rc^-ificd ^itloa m black 

(T939). 

CoQBdine in bltue. Relief shown in oiitlln« by brown hadiumj with large 

areai left blank, iind fepot-^bci^htB in bJackr Riven and names of riven in blur. 

Tnaeks in brown, fontpatha by bruti'n donrcE lines, -^flminfitralivr botindariet by 
various black pecked hnea. MheelhncouB bUct and hfown symbote for viUagn 
(two bivnuaeSp onchorageftp lighihoLuca, EAnd-bonkBp ctci 


H. MAPS PUBLISHED BY THE CEOCRAFHICAL SECTIOhr OF 
THE GENERAL STAFF 

The G.&.G.B- have leipTodooed a conEidciable number ofmapa publiabcd by the 
Tcpofirqfiiehe Dimt. Utually the iwis* ore exact copies of the Dutch orfginal- the 
du^ ciceptione are Scries ^Sho and 3981, both compiled from a variety of soiirpetp 
while one or rw n are monochrome reprocJuctioDG frain ooioujod origiiiaJa- 
The following features have hem added In most cases by the G-S.G.S. s 

(i) l^egond in Engliah. 

(ii) A list of Ihiteh end native abbreviatioEs for natural features with thdj- 
Ecgliflh equivalents- 

(iii) An ejcita smle^lirve in fnllrs and.'ar yards. 

<iv) Conversion tables of mctra/leet. 

(v) A grid fiupeiimposcd in red or blue. 

(vi) Longrtud^a &om G nsnwich wbeze rmt already gircn^ 

Crii) Magncdr dcciinatioiL. 

(viii) Rcliabitity disj^run and index of adjoining sheets. 

(is) Dace of original Dutch naapt-. 

The foilowlng list mcludu: sil G.S.G.S> publicatioEiS referring tq ihe Netherlands 
East Indies to Msreb^ r d44^ Details are given only when they di^er from the Dutch 
BDuroc^ or if they are original min pilBi-ii-iTi^ - 

(1) 1 : ipCDo.ooo 4^04. East lad^ 

Twenty-Eve sheets. Reproduction of No. (ij. 

(a) 1 : I pOOOjOOa Verier 4704- Enst Indies 

Second c«^tianp Ground, Air,(1943-3)* Fourteen sheets. Baaed on No. (r)p but with 
revised detsilt linefc of equal ttiagnctac declination superimposed in blucp local mean 
dme relsEve tn Greenwich in marginp co-latitudca and oo-longltudcfi in margin in 
blue- No jpid. 


(3) 1 : 4,000,000 East ladieM 

Two sbeeEs^ 83 x36 cm., fint edition (1928)^ second edition (1947), iEyered 
ediuon (1943)- Compiled ftom a variety of sutbarities bated in the maffnn. Margins 
divided into twmty minute intervalSp graticule ruled and numbered at two degree 
interval to form a map reference. 

Two stylcflt 

(ff) One lititudc and longitude (from Greenwich) given In margin. In colourt 
Coastline in blue. Relief ohown by bniwn contnura at lOO^ ^OOp arul every uj 
3,000 m.p then every i,eoo tn 5,000 With Some Intermediate form-lmei by 
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pecked lines, with apot-heighta in black. Snhmaiiru! contours in blue il ioq, yto, 
t^ODO m., t^n every a,OO0 CO 7,^^ in. with IpCt-deptba m blue. RrvEn, OAmeSi nf 
jiverSp lukes and ma-rsh In blw- 

Roada in black (two gTides), tradu by black peeked Imr^ tadc^pK and tickplmne 
lines in blick, rwfwayft in heavy hSaefc. Administrative bnimdoncs by voiiDiu bhek 
lines (threE gjadcfl). Tol^Hs by bknk symbcla (five Kradea). 

(k) Similar in detail to {n), hut with relief shonTTl by layer-timing in nine sbadf^ of 
bmwn and red, KuhiimrEne relkf by eeveo shades of blutf 
■r 

{4) I: jtPOpOOQ Sarm 4265. BaU 

RepmductiQn uf No. but i^'ith no layer-Ein trngr - 

(5) I : 200^,000 42^4. ^itHlon 

R^roduction of Nn. (33). 

{6> I i 50,00^ Serm 4iii^ Bontro, H^rtfErw l>^iaR 

REpjuduntioD of Nu. (41^ with gridded and imgridded cditioiu^ 


(7) I ; ^oOpOOO Series 421^. Banstif^ Western Divisam 
Rcptoducliaa of No. (43X hut in black ^d grey cmly, 

(8) I : 30Q,ooo Series 4269, Fi<^ei 

RepruduceiciA uf No. but in faux sheets, 47 x 4J 


(9) 1: 50,000 Seriet 4303.^ Java and Madura 
Reproductian of Noa. (95} Kid (96). Ill aheetB, 

(10) I i roo^Doo Series 4201. Jtftu and Madura 

Rrprodurtion of Nn. (99)^ bui CDACOlus in gieen-gTCy instead of bro™ Thifly' 
two ibeetm. 


(i i) I : 250,000 Series 42DO. JirCn tmd Madura 

Reproduction of No. t*oi), hut in rnonoebmme grey Mid Ul«i^ instead of in 
CoJduta. One style has rivnra arid tea blue. Ten theets. 


(la) I : 2,ooa,Doa Seriei 19E]. Juon and Madoera 

Compiled ErtHn VIbiDUE. aounxa. fint edition roqrdi edjtian {1041} SiT'cl- 

iIiEct, 56x19™. MaiKHU divided into degree mterwU {kmgituds from Batavia 
and Greeawieh), with sncicule drawn «t degree intervals (longitude froni Batavia). 
In ColEHlfS. 

CoastliiM in blue, ««a tiated limit btua. Relief ahowa by bmwa eontoinw at loO. 
750 and I, see ai., layer-tinted in white and duee shades of brown, and mot-helehti 
in black. Rivera and namea of nvera in blue. ^ neteno 

Roada in red (two gmdea), track* by pecked red line. raHwaya in''blsd£ l»m- 
myi by P^ed bne. Adminktrative bonodstica by vinoiw pecked line*. To™ by 
bUiCli tymboLi (cotec: Bradfit)^ ^ 
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(13] 1: S^ria 4^66, 

RepaxKfiictian af No (iai). 

(141} 1 : ijOddiOOd Seria 4284, N^eat Guinea 

RcpiodiiEtian of Na. (i ii^}^ bai ki tnoiuotihmine gf^y tad blfi^r with rivers 
t«a in blue, intleaci of ciakiun. 

(15) 1 : 150,000 Sems 4263. Niai * 

Reproduction of No. C[ 24)i 

(16) 1 ^ 250,000 Seria 4361- Srmaloef 
Repcoductioii of No. {134)1 

tl7) 1 i 500,000 Serm 4268. Soemha 
Reproducdon of No. (13^). 

{l8) l ; 250,000 Series 42674 s^iemhami 
R«produclJan of No. (13:9). 

{19) I : 40^000 Series 4293. Narihem SumBira 

Re'pmductioCL of No. [146), but contours in jjjicco-j^rcy mstcod of brown. Sevca 

( 20 ) I : jo^oDo Serm 4199 . —part ^ ihe emt eomt residency 

Rcpioducdon of No. [148). 

(21] < 1 : loo^ood Series 4278. South SmtuPa 

RcprodUEtion of Nd. (154), but contourt and hill ibading in grey instead of 
brown- Twelve shcetE. 

(11) I : 100,000 Series 4294 East Sumatra 

Reproduction of No. (i5S)f butomtoure and hid aliadifig in gxey inaieaii of browru 

Fifteen flhHtB. 

(23) 1 ' loo^ooo Series 4198- JUjamid and Pal imtun^ area 

Reproduction of No. (156), butcontoios and hill shadinglta grey inttesd of browoi. 
Five aheett. 

(24) I J 350,000 Sem^i^n Sumatra 
Reproduction of No. £169)^ Seventeen shee&i In blnii. 
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* : 750rW5 Sfria 41^4, Sumatra 

^^rodurtion of No. (^83). but wSth laycr-liotiiifl in g^y msE^d of ooloun. Ted 

(a6J I : ^5OpO0«i Sm£s 4271. Dutch Tiirmr 

Reproduction of No. (igSJ* but in two sbeetB, C 4 x 4b cm+ 

(37) T : 500,000 Smti 4i7 Timor and ittomli 
Repnoduccioo of No. {t 

8} IT150,000 Strin 4270- Wetar 
RepToductLon of No. (loo>. 


C. GEOLOG JCAl. iMAPS 

Th* E^loglcJ eu^flyi of the Nethtrkndi East Indiea aie cairied out by the 
J^ftjnfeuip at BoDdoeng, a icction of tlir il(]f)«rtnn«>nf cm) OperAorf 
H er^. -^e maps ve reproduced by ibe Tf>p«£TqfiidK OtiBt. A dcBcriptiaa^ each 
ynurs geclogfcal *l^-ey work, tOHCthartvith many iisfblded nuipa and much exfllaiw- 
^ ^Torfoefe Vtm hti M^mutum in Nettfriandich Oast- 
Ifid^ (BlWcnzotie i873.-rfl40). Tlia TsHoua JWiorA conuiD a lame number of 
^bgicaJ maps which ^ not published aeftafatcly, and which caiuiot be tUred in 
titiB Appendix owing to Lack of Epsoc. 

Since iflyo. there have been a 1*^ rnimber of EcoJogical recoiuiaisaance exoedi- 

(WdfttBeirinoT) of the AVmt t™. dm JlfiJaW, 
md also by milling Companie* and by pmnte aoen liEc expenditions. Deleila of thrtS 

aTi ^ JhorioeA t™ het or in the 

(tim ael IxmfqsireA mrjigbDUKAundiy fftlPobthap wor AVd^JW a. Th. 

b-hboE-phy nf memoirs and map; referrinB .o^NetS:;^ 2t 

Wllii^ and ptttl^ed by the laiicT lodety, totalled ovex 6,oooitefm by 1^38. 
T^moat tmpomnt indiVidu^ piece of work waa the aurvey qf Jhtb and 

The ETological jvoeiin&iBsaiice stin'-ey) other ihain gbrwj nf |*X"n ^1., 

inooinpletie. liwas decided to sysTcmatize these surveja by pmdudnG 
a Wf ™ a «alc of , : i.ouo.uw, which ivoul^^X S 

Sumatra, [t was intended to cover Java by some hundred lhaew ^ ““ 

f'**h *^^'^**' *“* published, two Were in ooutse of publiea^**n!ri 

filler fortyHWVm h«l b«o wholly oe partly surveyed. PuW^tmu and a 

The hfit of the forty-three pmjected elieelt of southern Sumatn i„ 

1931: thirteen had been publlahed by ii>4.r. ^KnMtra appeared m 

(1) f ■- lOo.oQO Getilogitehf KoiXrt nmThtw en Madoerg 

Compiled by K. D. At Verheek and R. Fennetna, puhliahed bv r f' c. 1 
{Wterdam. ,896). TSventy^i* main sheet, Sth 

wid a number of dweta of B«loGim| cm« ,ect4„, md ,pecnl^n^r'“ ' 
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CfMutlinc flUid rivers io blue and Kpat^hci^htB in bJack^ Other deiojl of fdbjcIe., 
nrsvn^;, etc. in black. Gcnlog^r aupenmposcd in cqIduis. 

The iiversichtifuiprt 40 X 34 Cm. on 1 . 1 2 ^^do,qoo ghows the chief mOLmtain Hjeas, 
volcaopes and ocean depthfi. In bkek, with sea tinted blue. 

There axe seven ihecTs of sfipecial vultanolonicaE Areas, small islands, etc., on scalea 
of I ; xOpODD, 1 n ao^DDO imd e : ^a.ooo. 

( 7 } I : 100,000 Gtelogisdig Kami vm J&t'a tn Madthtta 

Pubhahed hy the Dienu I'nfl dim Mijnbouzs (1031-40)1 Eleven sheets hdd been 
publiabed bjr with accompanytnj^ TaeNthiiag {cxplonatton) of about 70 pp., 

including tra^ sections and plated. SbcctE j7 X37 cm, with nuLCEinaJ cross sectiona 
and full key. MitrigiiiB divided iniiQ minute intcr^'ak (longitude from Batavia)- 
CoMt^ rivers^ spot-heights, and ocher detait in hlactp with geology in caloUia. 
Detailed petroIegiCBi and alructurai inlonnatiat] EinHjimposcd Jh browm 

(3) t I XQQ.OOo Gioiogisjche Kaart van SuMmtrti 

Published by fheJIhciij^ 1™ d™ AfyWAwrtD (1531-40). Thirteen sheets had been 
poblisbcd by i54n, with accompanying Teeh'cAcifl^ (explanation) of about 70 pp., 
including text, sections and plates. Sheete 37 X 37 cm.^ with marginal cross sections 
and full key- Alargins divided into minute intervais (longitude hum central meridian 
of southern Sumatra^ which Is 132^ 33' ^7-8' coee of Greenwich). 

CcHst, livcis, spoc^hcigbtB, and other detail In black, with geology' m cnlours- 
Detmilfd petrological and structmal infonnarion gupeHnipCiS^ in green and brown. 

(4) I : 1,000,000 GeoiosaslM Ot^fTBiV/i/i^aarf nan (im Nf.dfirtimikfh£-Ifidat:km 

FUbliabcd by the Diriat i-an dm Mijn&tjfnc (i^i 15-30)^ Twelve sheets^ 67 >■ 65 cm 
ha:ve been published of the intended twenty^lle. IVfargins divided into ten miniitc 
intenrHlB (Janj^tude bum Greenwicl]]. Each 13 accompAnied by short explanatory' 
leirt- 

Cewat, rivars, roads, spUtdleightE and other demil in black with gcolugy stiper- 
imposed in colour. Submarine contours in blue at 50, 1 oo, i ,000 and every e ,QQn 
5 j**o ™1'i Uyer-tEntad in eight shades of blue. 


D- CH Afters 

BRtTian Admiralty Charts 

Index plana to the vanaus charts publiihcd by tbc Hydrographic I>epairtmenc of 
the AcEmiraJty ajy contained in the following pubbcatiDEia of H JVl.f^..O., London: 

(a) Arfhip^laga J^&fp vol I (stb edition, 1^35), comprising the Philippine 

Jsl^da, Sulti Sea, SuEu Archipelago and the north-east coast of Borneo. 

(ii) Jorfem AT^hiptfa/^ AVvf, vol. ti (6th edhion, 1^3), comprising the soutb- 
aastem end of Sumatrat Sunda Sif*it+ Jsv^l^ ialunds euEtwurd of Jat'a, southern tmd 
caateEH ccaata of BoniEO, MokHssar Strait, Celebes, and the Westcru part of the Snia 
Istiirtda. 

(ill) Eaitfm Ptta$^ vol- nr (3rd cdinnUp 1930)* comprising the north 

eastern end of the Celebea, Molucca and Jailolo Passages, and the w ealem end and 
southern const of Dutch New Guinea, 

(iv) ^nrrmf ArtiapAaffa Pdaty toI. SV (aipd edirJon, 1939), compriaing the western 
etui of Java, the souihem and eastern coosti of Sumstran SttSal Soenda, Straat 
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Caspar Strait. Straat KaiimWB. th« WEStom coast of Bonwo feom Tailiuna 
Sanrhu to the cxtianM to tlir Klsmc Kspocas river, tht Rbmr and LipM AxtJiip*l 
with the vartow ntiitea leading to Sinjjapote and the China sea. 

(v] Motaeca Strait Pilot (and edition, 1934). comprising the hfalKXn Stmit and 
m northern appmanhea, Singapore Strait and the West Cuaat of Sumatra 

It should be noted that a number of new charU have been kaned sihec the dates of 
publKstion of these Filott and arc listed in the SuppUmrnt, rtiotirv la thr Pilau. 

AiiEmcAN Hydrocbaphjc OjTJrE Ciuift^ 

"’T-"* P«bliah«J by the u^. Hychnsniphic Oflice at 
washuteton are oontamed in the following Sailins ^frrrfi'oftt • 

*ftdSi«»otra (3rd edition, 193jl, 

t|>35^ ” *™th-eait Bomop. Jiitu atul uWl earf afjar-a f3id edition, 

cdiSlt rtirlton-d of Ceir*™ Timor (3rd 

„f ^ Of"''- charts have hc«i issued ainee the dates 

L JliiS?" ■“ and A^on'm 


DcTCH CRAm 

^ ^ wveimg «he whole of the Netherlands East Indies is 

pkibliAhtiii by the Drtwf^tntTit tmt Mantta, A/iitfl^ng at TK» 

A complete list of the total of 364 chans (1939! ia contained in itie fV*! 1 

T. svrr-r™ 

<+> OojfAiirf Sttmaira, fortv.fotir aheeti' 

(It) Oari*,„r B<m^, ^ 

eWefij^nine sheets; (.4) OOtdilr Lciee. twe^^o shTl'-^O'zS^ 
oaj/tairf. eight aheeta; (ibj ZoidkutI CeZeir,, aaven sheem-(i,Vw!ZfI^ ' I 
twenty-two abeeta; (tS) StnmUa-Tammbat. Kai- rn Ait^ptf 

Si <”> 

WWtMfld. and OpraHod, each on a aeafc of r : 3 759 ^ "“f”' 

I^«l plans m also cwivcnicnily acceasihle \b the fcimine ^ - • ■ . 

""' c2sj, 

*S <>"<.. (-«.*fa., 

■>«■.« 

It al^d be noted that a number of new charts have been iui»^ ’ t j 
of pubhcatior of the ZftmoKtgidi and are noted in .,^1^ ^ amce the date* 

(^upplcmetlti)* “*t<pient Aatrt’uiUi^hiadfn 
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COmTRSION TABLES 

Metric and British Units 

tc ts CustChimry to thiiUc of the und the 'yafil* as lepixscDtiiiff urmltemble 

imita of Iciijfth- T^Tlifl is drol SOr The metre -was on^nuny inteflilni W be the 
10,000,000th part of the Perth’s rneridSofUl quildnint Bit the accurate determim- 
tion of this length proved to be extremely chtiicujt—panly for lechuJesJ reasons, aud 
piijt]y because of ditfereut p^nception^ of the * figure of the earth v I n view of th.™ 
djfhcijJtiaa it bpcarue neceEsory to define the length of the ftWIre in terrns of auitnble 
metaJ bats lueastEred under spocif^d coaditioua of temperature, humidity^ 

eiC- Similaf atsnchktd bars were also used to define the leftgth of other units SUch aa 
the yard. Aa ell these futtahic atandards are subject to dumge, pjciveirsioU tables 
diflirr according to the date of COmpaxisDii between difleTcnt barfl- The tables that 
follow are based on the comparufm between the yard and the metra nuldc m 189^. 
This lUikde 1 metrs equivuleat to 39’370113 in. 

Mstrk Syitem. Liti af Prrji^s 

Dcca Qicana ten times. Deci means a tenth pen oL 

Hecto mean* a hundred dmea. Cenu m^ns a hundredth p^rr of. 

Kiln means a thousand ttmCi- Milli means a thousaudth part of. 

In ahbrpviatUKUL the Dccamcixe, etc., is Dnu, and the decuuetre^ etc., dm- 

Niia Off 'ATflurLcu/ \ ^Gffogra^yhiaai * and '‘Statuts ' miUs 

A British * nautical mile ' is the Ifingth of the minute of the meridian ftt itfly given 
latitude, and is therefore a variable unit. It is given in feet for Clarke's i 3 So sphertod 
by the formula; 

60771 *x J0-7 coA 1 Lit, 

This is the sea mile of the scale of latitude and distance of the A dmira lry Charts. 
From the above fotmuia it will be found to vary from 6,046 4 fb at the equator 
to 6,107-^ ft. at the poles, being 6,077 1 a* latitude 45^. 

The so-calJed " rntemational nautical mSle' of 1,852 m, or 6,076 ft is the length 
of the minute of the meridiim at latitude 45" on the internitiontll Spheroid. Thii 
cotfiwponds to the 6,077 for ClAtkc's spheruidr 

A ^geographical mile’ is a fixed unit, being defined by some as the length of 
B TuinutP of the equator and by otheta aa that of the minute of the meridian at 
latitude 45“. According to the formPT delb^illDfl its value on ClaiicP^t spheroid 
ia 6,087 1**1^ accordJng to the Latter 6,077 1 ^- The round hgure 6,oBo ia usually 

adopted for the piuposea of ordinify navigation. 

The Btilitli ^slatiite mile’ measures 5,280 ft. 

List of Conveksion Tables 

(. Length . 

а, a™ ... . . . 

j. A'ield per Unit Area . . , ^ ^ , 

4. Volume and Capacity 

5. Weighr ^ ^ , 

б. Temiperaturp; Equii'almrs of Fahrenheit and Centigrade Scales . + 

7. Pressure t Equi^llents of Millibara, Mdlimetrea of Mercury*^ and Inches 

of Mmitry at 31^ F, in Latitude 45^ ...... 
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Table 3. Yield per Unit Area 

Tdn* prr acre Mrtric tniw per llMtarc Qiurtutl pef hectare 
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Table 6+ Tempfrature^ Equivafenls of Fuhrcnh^i ^md C€ntigrade Scales 
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Table 7* Pressure: Equivalents of MiUibars^ MiUimetres of Mercury, and Inches of Mercury at 32"^ Latitude 45 
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Alaafig, Godwn^, 37, asQ (pbtt] 
Abcngiabonif, Gcacnoen^^ j7 

Ajdhm, w Arjeh 
Achih Head, w Atf«h Hpofd 
AiTositrJtiim aurnofi, 379 
Adftflg bray, 333 
Adi, F«bu, 313 

Adonaia, 273, 174-5; vo^ctnoa iii> 12 ^ 
if 

Aides aegypt^ 407 
Afpm, BatHn^, 67 Opiate) 
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Agathis aiba^ 253 

Ai^wmg, GofnocnB, J 3 , 2 s 3 , 259, aSl 

(pbjeX (pbtej 

Agri^tim, 3^3, 167, 272^ 297; ir>cJ 
soil, 361^, 367-9; plantation, 226^ 25®, 

IS I: mhehtmsx^ ifii* 275. 27$, 296 

Aidocna 312 

Adt2 liWTf 303 fp 42 Ttr) 

Air (otet), jae Ufu^rr piop^r name 
AirtHtn^ bay, 107, 108 
AiHiitan^ S«Ut, 94 
Aimioldi, 96 

Air temperaTiite, 349 (ttbLc) 

Ajoeh river, 216 
AlAhanpdndjmi;, 66 

H/oiB-aiouf, 6^ J 39 . wfi. *44, *73,353, 
389-94 paiiim 

AJaoe Afe«l>g, TondjewQ^, 163 
AU* huatHf SD, 57 
Aim, Lae, 54, 37 
Alas stmii* 266r 267 
Albfsx^, 393 
AlaDhoUsm. 419 
Alfom, 291, 295, 396 
Algltf, ler 5 «weq 4 j 
Alita, So«nf 3 ti, 243 

Altuvilmi, 52-i* pasim, [40-164 
136 

AJoTp 6p IS, 24, 271-3 
Alumina, 36ip 363, 364 
Amiliaip 291 
Amiioe, lal(«, 303 
Amaa, Gooioefiif, 65 
Ainbarawa, 14JS 
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Amboelo^, 182 
Ambocnlaii, 196 

Ambocr^inbo, Goenoengp 22, 272 (fig.) 
AmboSna^ adjactn? iElandap 293; bay, 
lalatid, 283P 291 {%.), igir-j fand 
pbte>~ mwn and part, 2S3, 293 (and 
plate), 339^ 350 (isiblc), 353 (labk,) 
355 3S7 (table) 

Ainboci, ter Ainbaioa 
Amoeba, 409 
Amoentfli^ 216 

Afficmnii, hay, *37, 235 (pUite), 245; 

town, ±46 
AmprEian, 266 
Amphitrire bay^ 96 
Axmi, B&lanj;, 66 
Anaikloof, 66, 67 fplate), 1^7 
Afiafc KraJlaEaLJ, 25^ 26 (plafe), 27 
Anambaa mlands, 215 
Amiphalti jfrtamiJi, 397 
Aneyfosiama 409 

An^'ica, 63^3 paitim. r4fl ,53 

ffia X 305 

Andn^jfim ftmtortm, 375 

^RKl tmder proper nsme 

Aojcr Kidoel, t 6 ^ 

Anjer Lor, 143, 165^ ^66 
AoRbob, Bating, 63 
Angkob-Cadb trough, 63, 64 
Anoa, tee ^pj-utan 
Am^htlet, 399 - 4 c^ #aJWn, 433^4- 
^ JHMBfitf 40,. 4Ta; 

4 ^t 4 Ti; jfl, 402, 41^; j 4 , 

/foeht, p*: 

AnWwi. 4 omoi^ 3 ; a. mWfltof, 
4 ® 3 ; A. mmimu. 492' A 

4 «, 

tK^ffW,+ 08 , 4 Ja; A. 40a 

Aiiaoes, 318 * ^ 

Antan, fivcr^ 127 
Antassait^ TVo^j^nm 

Atit-ratfr, Spiny, u, Sy^Jiiu 
Antelopes^ 192 
jJnruwir, 385 
Antxmonyp 202 
Ant/alnng, Soengti, 21S 
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Apar bay, 333 
A^enbers*^ 107 

Api, Gccnocftg (BatkdaX ^ 

1^5 (platen) 

Api, Gocnociig (N, af WcEar)^ 23, 24 
Api, Gocnoccff (Saiig( 4 .ngX 2&9 
Api, Gpenoang (Skcic), zz, 353, 354 
(fit:.) 

Apig TaiidjLKDgr 338. 348 
AptapieiHim, Tsfh^MUffj 174 
AfK>-Kijaii^ Soenffai, zoi^ zij, 219 
Arafo^ra Sea, 6 , 11 ^ aSj, 393, zgg, 303, 
306 

Anifun Sea, jae A/afix-ja Sea 
Aiau^ Batang^ 1017 
jirtnu-ma, 3Tp 
Architecture, 263 
Ajidjawinangoen, 147 
Ardjocno* GKooccg, 135, 150, 157 
Area of N&thfriAnda East lodica, 3 
Arlak moimtnina, 300, 303, 304 (ttg-), 
306, 314. 315 
AjigDcni bay, 312 
Argnpocra, GcKnaeng, 160 
Ar|(Dwi]jaug, GocruDeng, 137 
Ajipli pheasanta, 193, 337 
Anpe bay, 73;+ ga 
Ajtk lalands^ 6^ 383, 395, zg? 

AfiK Sea, zgg 
Ajioet,^ Soenifti, 214 

Asahan, Socogai, 61 (fig,), 63, 74, go, 

93 

A^carw itimbfiMidnt 4T1 
AsembagDea, 17S 

Ash, votauuc^ 19-46 30-80 

paftm, ija-i6l psuimt 
AtphaJt, 331 
Asrlutna, 3gS, 419 
Alan^bccAf 379 
AtapcKpoe, 279 

Agch, 5+ 55 (fiff-)* 56, 74 , 75 . 76 , 

u3p 114, 11& 

Aljch biffblands, 48, 50, 53-57. 58 
Atjeh Hocifd, 55, 86 
Atjeh, Krcrf^ig, S3, 56, 85 (plate}, 86, 
116 

Aljch I2j|w«y, 85 (plate), 87* SB. 90, 92 
Aijeh rcsidcuiTF, 47 
AcoEb, 43, 393 Cplatc) 

Atoni. 179 

Arirntma, +1, 37B 379# 

Anvai^^r, TiJldjocng^ 174 
A woe, Gocnoenjif, 12^ 253, Z54 (fig.) 


BaUr 280, 383 [plAte) 

Babad, 135 

Babaian, Soengai^ 9a 

Babandji, Tandjcong, 344 

Babor ialandr 7„ 3g6 

Babatart, Soengai, 84, 99 

Babi^ Paclau^ Ijg 

Babitma^ 333, 298 

Baboon, Created, zgB 

BacOli, plague, 404, 405' typbojd, 408 

Bacterm, 36a 

Badoeng^ lee Denpaaor 

Bagaruiapiapip 93^ 96 (plate) 

Bagocflla bay, 393 
BagoiLog, Long, 3^7 
Bahau, Soengai, 3 ig 
flahhatah. Kill, 194 
Bftboeliie iakiad, 249 
Bajowe, zyo 
BallAt, Bocldtj 79 
Bakneag, Pqeiau, [26 
Bakoengdn, ti 3 

Balnfatilagai] ifllanda, fee Kleinc Faier^ 
noat^ isleiiik 
Balangnipa, Z43 
Balantaik matmEttiDd, 234 
BaleasE, Goenoetig, 236 
Bali, 6^ i6, ayT-zfij; ai^cultme, 263; 
KTobitectxiie, 263; arca^ 257 ; bit, 263; 
uommuiLicatijoiia, 260 (11^0; drainage 
pattern, 2&0 (figT); indua-try, 263 ; 
people^ 262: popidation-r 257: relief, 
3&0 (fig.)p Tice Edda, 261 (E^.L 
Ecnlcment pattern, 261; (%»); vol- 
canoetk 12, 23 (fig,). 14. 38 (fig-b 

Z58, 259, 260 (Eff.) 

Bill atlrd Lotnbokf lesideocy of, area, 3 
(table); popidAtjon, 3 (table) 

BaJs, Piek van, jee Agoeng, Goeraoefig 
Bali Bixait, 178, 181, 35G 
Baliem vaUey^ 304. 311 (pliEe) 

Baliga, Kail, 194, 3:95, 197 
BaltkpapiJi, 2oS, 2t8 (plate), 223, 3^y 
{tabled 35S (table): hay, 223 ;OLhleld 3 , 
203 , 3 t 7 

Balinese, 262, 263, 267 
Biloeran, Goenoctig, lEo, 178 
Bafok bay, 130 

BamboD, 68, 279, 3911 farcat, 394; 

thfeketa, 266 
Sandaharai, Goenoeng^ 57 
Banda Islandi, 7, 34> 283, 394 
Banda aca, 7, 15, 229^ 283, 299; vol- 
ExiuKfl, zz, 13 (fiff-L 14 t 39 
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BfiHfUJoed, Knli, ifi 
Biindifiaira, aSj, 194 (and plate) 
Tandjo^ngp loj 
BuiidarBAftibdc bay (Uke Taba}* 
(phlc) 

Bfijadialit bay^ iBj 
B^ndjumrdja, 149 

Bandjemwin, jifi, aiy (plated ll8 

(plaEc)p 3ZZ, 

Bondaen^, 31, ijS, 143/144; dirtiMEc, 
33 ^ J 33 . 349 (taiilcl 350 {table), 

351 (tablt), 3S3 (tabltjp 355 (table), 
356 (tabic); Faiteur irwticutc^ 399; 
pbin, 37 (pbte). 133, 145) ^^0; 

imallpox ifutitutc^ 399 
Ban^daea, 147 
BanR^i lilnnds, 352 
Banf^ai, Pwlaiip ^53 
Banj^, Aki 10& 

fi“Eta, 48, 80 (fiff.), Sj T2a^ 331; 

desetipdan, 126, 117 {%.) laB; popia- 
ladcD, i2§ 

Harurka and BiUftoD, lesidcncr of: area, 
3 (uble)i popnUtion, 3 (table) 

BanEkH (Celebtt)p J53 
Baiifika Strait, 84, po, 93, ^ ,a7, 133, 
346 

Bami^i, Xandjoenff, 221 

Ha.nEkaliiia^ i:g£ 

BanRkaroe, PdcIiUp izn 
Ban^Ebdeobj ri^icr, 127 
BaiiE^™^F So«ngAi^ 33S 
Bin^Oclocp Poclau, 252 
Bandar 177 

Banjak islands, 102, to3, 118; dass* 
criptioii, izs> 

Hanjocaaiiit Air,^ g8 
Banjocfinaa, pkiiip 133, 148 
Bajijoepait ri™, 36 (lig.), 37 
Banjorwanet, ibl^ 178^ t8i 
B anaeii’m Wochoc, 22, 354 ffijjf) 

Bdntain^ bay, i66, 167; lawlanda, 143^ 
I4J6 

Bafllam, Kali, 

Bantcn^, 192 

BantitnocTDcnfl, 234 (pbtc) 

Banijar, 174 

Bvabai, 216 
Bam bay, 290 
Boral, 328 

Bari^an, Bockit, 4S-llD^rnn 
Banto, Soengaip 206,308,211, 313, 215, 

216, 222 
Bapoe, Kali, 1B3 


Barecmocn+ Swigaip 60, 63^ 76, 77 

B^roeng, Noesap 182 

Baroes, loS, m 

Bmrb^ttmxa^ 377 

'^jBnTT^fPmk foirnatfon’p 377 

Baaalt, 85, 203, 2J9 

B^soc, Tandjocjngj 

Batak hinh lands, ^32 piuiim, 63-110 
piifjdni dcscfipticHi, 37-62 
BatakaranE-puntp 98 
Batam, 122 

BameiE (river) jm tmticr prnper 
name 

Batanta, 317 

Batavia, 3, 165, 170 (plate), 171; twy, 
167, 169^ i6r ((plaTe); rlrmaie, 3261 
333 i 333 (isbb), 334, 339^ 34*^ 341^ 
34^ (tablf:), 346 (table), 34^352 
(Ublm), 354 (fig,). 3 j 6 (tiblc), 33 * 
(table); hoapitol. 359; mediail 
39B 

Batetlit, 34a 
^teekeubcuc, 56 
BaI€^e Meotjitja^ 

Balbiiiir, sea^ 40 

Baiholitha, lo, ]i 
Batjan isbnde, 285, 297 

Bacjan, Sultan of^ 289 
Baloc, 243 

Baioc Hidocn;^^ 1413 

^toe islandsp 47, 103^ j™ | jg ,34 

Batoc Kepal, S6 


Batoc fiTctih (Sumatra N. coaatX 86 
fetDc PoctOi fS.E- Sumatra), lod 
BatM Poetih (Bon^), 

Batoc, Tandjoeng^ 224 
Batoe Tam, ^-olcanq, 22 
^tOc Tibang, Gocnchcng^ ^04^ r 
BaftHckJca, Poebu, 25a ' 
^Eoegendang^ Tandjotfng, a&6 
BatoehiReiinji hdli^ 

Baioei raaRie, 234 

^(ficmandi, Oedjoetiir. toy (plait) 

Oedjotns, lob 
Bai^pocTJi CModDtrE) ,9si 


37 . 3 T(S> 

Datc«,dj,.84fpbrt). By. ,8, 103 


INDEX 


SatDcr^dja bflsLa, $3 
fifttonrucAd^ set 

Eatipk, J4 (pUlf). 313 
BatSp 2 £i^ 397, 3±0 
raQJSc, 

Bawoei 204^ 3:1 g 

Boith Toireatp 376p 377 
Be^dica, plant cotonl»tipn 376; 
Bandyp 44, pajJiTn, 163—190 

poTj^, Z 3 I -3 pmsm, a 43 -*S 9 Jtoii 5 ’i>iTp 
310-316 passim; sbioj^lc, 44^ lOO; 

voEc^jc, 46 
Btanc, in diet, 4^q 
Dcdadjwng^ KaJip iBa 

B^li, 137 

Bec iarvaep in din, 420 
So^ngiii^ aj^ 
flees, 193, 33^7 
BcfGFp 306 

Bi^houden passs^^ iise iVinsen-straat 

Dekasip 147 

Bellman, ^engaip a [8 

Belanji bayp 246 

BtrliiiigbelaDg, 144 

BeUwan-Elcli, S5 (|ilite)p gi 

BeEawan, Soenpai, 83 (plate), 9a 

Bclkdoe, 

Bt^rui, Bore , d dal 
Bendu ^Pp 144 
Bendo, TandjiottiEp 174 

passage, 4S, It6 

Benga^iifi (river) und^t^ proper 

ntmuT 

Benglcalis, 94 
neni^kalia, Piselau, 94 
Bcb.g|cali 3 » Sclatp 93 
Dcnluijjiiig> 209 

BcrilK^len, 6S* 6g (%.), 70^ 71, 7a (%), 
f 33 i 1*4; Wlhquakc, 18, 27 (plitt)^ 
pcninsullp 74, 103; mids^ eO& 

(plate) 

Denkoclifn rcsidmcyp 47 
Btsftgkomat bay, 103 
Beiw, channel, z6z; port, a6a 
Bccuk Oedjoeng, a6a 
Bectoa Tandjoeiijr, a6a 
Beno^ni^ko, Porlau, 253 
B^nsbaeb i7v«-^ jio 
Bentjoeloclc, iSi 
Bence, Soenistai, aig, 114 
Benubasoh^ Tandjotry^, ait 
BcTBsUiinp 60 (plate] 

BIT 
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Berj^eowa, jat C^ojuawina yurtfituh^ 
ttiar.a 

Berhala strait, 124. 

Bcribcji, 421 
Btr^jispp Tandjoec^ 1^7 
Besar, Foclaiip 273 
Bnaxp Xandjoen^p 243 
Besoeki plain, rjg, 177 
Besokorp 340 
Betengp Tandickaiig, 174 
Bctiri, Gcwnocii^p l6l 

Betoengp Coenoen^, 74 
Bewani range, joCr 3P5^ 306 
Biak islBJid, 31B 
Bian^, Dedjoen^, loS 
Bian, dvcTj 3x0 
Bila> lioengai, 75 (plate), 76 
flilatDc^ i37 

Hflian;, stt Tronwood 
BilUtan^ 48, t2ia> aaj; d'cacrEpdjon^ laS, 
lag (fig ), 130;, popuktiDOp [30 
Bima, abg; ba^p 267 (pUte), a68 
Blneija, ago 
DinEkoloi bavp a^O 
fiinUm, laap 134 

Bintini, ppilf, iEthmuB, ^OQ^ 306, 

3i3» 313 

Binloebtn^ 104 
Biran^, Scimgaif. zig 

Biidi, jgi, 19a, 227, a79p =97 
^Bird^s Head V jee Vgaeltcifi 
Dixde^ ncstE^ edible, at9, 227 
Birds of pandiae, agS, 320 
Birth-iatTp and malaria, 4OO 
Bisnwck nnge, 303 
BittjaiiDc bevp 31= 

Bbck mrth^, 365 
Blarkwater fc^nerp 403 
Bbmitmtigan penmmln, 135, i6x, 17S, 
lyg, t8i 

Htangkoeab, nS 
flIcBcihed eartlup 364, 36^^, 366 
fllendeninp Tandjoeng, [74 
Blilar, 32, 156, 157 
Block, BvaiancheS (/AtciW<f), 34 ( 1 !^-) 
Bloekar, Seccmiiat>^ forest 
Bloemcn. tiver+ 311 
Bloeoi^, Long, 2x7 

DLoeoCp Soengai^ 211 (fig.) 

Blongkeng^ 31 

Bloxa, 15+ 

Boan, wild, ttt Figs 
Boat-htlikimg, 2&3 
Boawai, 273 (Gg.) 
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BotWj KaU, ifi9 
Bcbca, Tandjcjciifl, iftgi 

Babct rK’fifj 

Bq€w, 35 ffifi.X 160 

^jonu Kcrcntjenff, Tsncljoensr, iSS 

Bcxirt, Kali, 14B, 173 

Boealboe«li^ ^'olawio, 6a 

BocflletEUD* 134 

Bfted^ h*7^ 130 

Sodding, Sofliigai, 130 * 

Bof^gircsf^ 1^4, 126, 330, 243 
Bofia twy, ago 
Bolccouu, river; 311 

Bi>ckit (lull^^ wuitT prtjpcr lumijc 

Botkit TocDgguc]j Gocnocn&s 144 

BocJa bay, 291 

Botlakji riv«r, 310 

Boelelciig^ 26a 

Bcctj bay, aS^ (and plate) 

Boelit, Sf>tak^\ J03, 211 
Bocloe {mountam) und^ proper 
name 

flocloe bay^ iw Kampti bay 
Boe]H>etocm.bfla, a^i 
Boeloc, Tandjoen^, ig| 

B«lci«iBan, Tatidjocng^lor 
Boelocngan,, So^tlgai, 20'J^ 2113, sz4 
Boemakenjr, 253 
Bocmakang udaml, 246 (plate) 
B«mboni hay, tSj 
Binder bey* 195, jg^ 

Boender, Kali^ igy 
Boengaii, Socni^j^ 211 
Boengbedi, Kali, 194 
BocEigikala, Tandjoeng, 25n 
Bnen^ikiile, 250 
Bocn^, Batan^. Si 
Boetij-iMs biy* 107 

Boenjoe, Foclaii^ 224 

Boenkoe, £4^ 

BraifiteTK 2 IQ, 2ii 

Boenoct, Socn^, zii 
Boenp), 24S 
Botititok, 216 
Bocfll, 245 

Boer ni GeurieUidaDjfj. 3^5- 

Boer Hi TaIimiu^ ^c&co, 21, 36 

7i 5Mi iSSi 2^3* 1517 

Boeroui;^ ialandl^ 221 
Bocroeng, Tandjoeng, iaa 
BoeMik, hay, 245 
BoeCakaiiff* 23Q 

Eoctak PetaranRM, vnlcaiu], ai, 130 
rSO. *57 


Boeiocnj; aland, aji, aja 
BoeEoengstrajtH 233, 252 
Btih, Sofflgaij 217 
Bohotok^ 327 
Bola^Deki bay^ 24b 
Bofen^, IIj, 22* 275 
B<]leny Strait, 174 

Bainbwi. isthmiii, jos, 3*8, 313, 313J 

plateau, 306 

Bondjerai riv'er, 30B ,313 
Bofnlrt* volcaiiic, ig 
BondowooD, 160 
Bonggo inaiiiitain9p 303 

Boneka, SoergHi, *4! 

BtiTigkrrk, rfff Coconut cake 

Bonip gulf Ofp 235, 236, 238p 239, 241, 

2+?. 350 

Bonpland point, /« Dj4u^p Tarn^ewng 
Banthain. 234 (plate)^ 250 
Bdntlus, 393 

Bor^fus 3^4 

Bore, tidaJi gj, 94 

Boft^* area, ig^j boundary aatn- 
niiiejon, 204; coaa'M, 41, 42; gcoloijy, 
^ 201^02 ; poUtic^ boundaricB* 200 
t&ird; population, zoi 
Botneo, BritLsh North, 199^ 203^ ajgj 

elephants in, 2*7 

Borneo, Dutch, igo-^^- edjiuxiii 
tHimdi. 134-53 trta, j (table), 30Q; 
ecKHt*, «D&, 3 ig, zia (fig,), 121-4; 
OdfziiiiUllijcatjQnB, 201; dstriblitioci of 
vegetHtmn, 392 drainftEe pat- 

208 (fig,); forest*, 374; phyaicai 
mtujBa, 203-219; plant and animal 
225-2^7; popnlarion, 3 (tHlile)| 
201; raaidcncicfl,. zdq - npads, 204 

BciDpann Tandjocog^ 3^4 
Bosch, Kaap den^ 

Bo*nck, 318 

^ete, ,t Tiilwdie, HH 
UougairviUc fnDimtiiM, 3fl5, 306, 516. 


jw ^ — l ■■rc 

ivapocaa mountains 
Bran, Tdok, ijo 
BrancapaaB£cr, igy 
Brtoti*. Keli 31, ,38, ,3,^ 
p^iinr; lowlmd*, rjo 
Bfoast, Tdok* 12D 
Bread making, 4^6 
Btebet, Oedjoeng, 171 (pJatcl 
Brecchiu, 14b 


INDEX. 


Bncuch, Foeku, itb 

Brick-making^ 262 
Broehoc^ j^7 

BrtttdOf Volcano, 34 (pLaw), 155 

Brondang, 175 

BrOUWcis fttraat, iw BeflgialiSp Sclat 
Brvgui^a, 313 (platE^, 378 37^ 

BninrJg 200 
Bru^h-turkey^^ 3 ^^ 3so 
Biiboca., 403 
Buffalo, 1 

BuflclhDom-beTgp 318 
Bufftlpunr^ IS4 

BuitcnjjiomTqsten, fw Outer Provinces 

Buiienajorgp 14+7 dioutCp 333 {taWe>, 

J44 (table), 149 (table). 35S (tible) 
BujT>i, Me£ Brunei 
ButtcrBica, igx, 297 
Biittreues, trecp 383 (%,), 386 Cpkce) 

CalcaxT^Dua alfac, 43 
Caiaem. ICJ. 33, 34, 36 (%,), 37, 133, 
136, 13B, 144, ts7, 139, ibo, 137, 
as*. 3 S 9 . itJ, 

^Callicff crabs^, 41 
CaknA, 3aSp J35, 336^ 339 
Caiaphythnn ituiphyllum, 377 
Camphor,. 

Camphor tree oFamotiVd), 

385 

Camping in riin farcatp 433-S 
Coiuibp 167 
Cancer, 418 

CarfftEn^S-TDpperip 3OJ (and platrh 304 

CdsaavSa zee Tapioca 

Corjr/rrr&r^ 4S 

CaBaitcrite, 44 

Cassowaryp ^98, 310 

Casiamptts (chcfitnuia), 398 

Cati, ^37 

CflauntitUp 44+ go-iii patiim, 279, Jifli* 
3 T 3 p 3^0 

C^mi^maa fquuf iifoBaf 377 
CaitioTiim JunghuJwiiana, 397 
Carite, 337. 163, 269, 377^ 379 
Cedar passage, 48 

Cd^heftp 7, 8, lip 15, 239—356; adjajccnt 
iitimds, 35T-3; area, 3 ftable), 339; 
climate, 3a7p 335^ 343; cosatSp 240, 

141 (fis-). 241-51; communicacioasp 

330, 235 (plate) 242: diatributjoo of 
vcgatatfcmp 392 (%); historyp 229- 
30; mincial rudurcea. 231; people*, 
phyiical features, 231, 232 
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(Bgr)p 233-40; plant and animal lifcp 
353-6; popuktioji, 3 (tabk). 230; 
Volcanichy^ 331, 233-4; volcaiioes, 
^ ? 3 p 14 (%■). *5. 39 (fte-)p 4 ^ 

Celebes and Depend cad ca, Covem- 
mem of^ 229; population, 230 
Cdcbe? roller, 255 
Cdebea Sea, 199^ aajp 22y, 233 
Centipedes, zgz 
Central Gajo'raugc, 56 
Cerain, 7p n, 283, i^Op 191 Cfig.)p 292P 
298; coasts^ eanhQuskoSp tSpj 

J4i physic^ fediurca., 290; pnpnla* 
don, igz 

Ceram S«p 7, 2B3, 306 
Ceraralanct, 29J 
Cerebrospinal mciungitta, 418 
Chameleon bay, Jrt BraEsi, Tclok 
Charcoal 12& 

Cbaiica L^^uii mokintama, 300, 311 
CheribODp 166, 171, 327^ plain, t43; 
^ regency. 400 
Chickenpnr, 418 
Chilichnpp toe T^lia^p 
Child welfare centres. 399 
Chillies, 420 

Chinese, 124-30 porriWi, 209-30 porrm, 
279, 292 

Clmlcra. 407-Bj Cause. 407; preventioilp 
408; transmlssionp 407 
ChristianSp 269, 27t^ zRci, 283, 292, 293 p 

195 

Christmas island^ 328, 346 
Chromiuiii, 231 
Cicadhs, 19] 

CmdiDEui plailtfLtiO£i*p 1+5 
Cinnamon, 271. 277 
tivcE cats, 297 
Cll^ 45 p 86. 104, iip^ 112. 265, 2T2 
Climate^ 323r-58; and soil, 359; and 
vegetation, 374^; daudinesg^; 
halt, humidity, mon+oona, precipitm- 
tion, pressurep rainfall, temperature, 
thundcTstormi, viiibnity, winds 
Climbing planta. ree Lmces 
Cloth, 226 

Cloudiness, 332, 733-4. 34 * 

Claves, 297 

Coal, 63-107 pamjtt^ la^p 231; baaiiu, 
St, 85; mining, 99, 20a, 215, 288; 
ficsms, 84, 202 

CoastSp 40-46; change* in p 170 (fig.), 175 

(figO: rockyp 4 Sk h7r too, loa, io6p Jo8, 
ti2, 116, 165, 184, 1S9. 19a, 223^5 
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patmrty 317: af Alnr^ of Bali^ 
155-6^; of Bgjn&Op of 

Cdebn, 340-51+ of C^rnni, 390-i; 
of Floret, a?!^ of HakriHlicia, 385; 
of Java, ifii-191; of Lomblen, 274; 
of 1 . 4 >fnb^, 266, 367; of 
T^S“Sj of New Guinea^ 308-17; 
of FMieml^a, 376; ckT Soanhawa, a6S; 
of iSLimatzB, 83-115; of Timor, 378-9 
Codcatoot. i66, 3S0, iSi .* 

Coconot cakcj 420 
Coconui oil^ in dirt* 435 
Coconut palmfl, 44^ ^7^ 103-ia paiimr 
r66-^a pmsim, 213-521 paifum^ 343, 
377 

CoflFet pUntadooo, 35, 157. iti, 236, 
230, 256, 258^ 2&j^ 3^* 272, 379, 338 
ConglniTieratcs, ro 
Conifers, 319 

CopoJ, jrt EhgfimaT- 

Copper, 23 Ip. 2 S 8 
Copra, 251, zbp, 374, 277 
CoraJ, 43; root* 43, 44+ SsEcta, 107, 161 
(plitE), 240, 247, 377; fft alio Retfa 
Coral mfi, raiaetJ, It, t6 , 50* 85, 277, 
^S5p 306, 3ig 
Cotton* 267 
Crabs, 4J* 122 

CfiKer lai», 41-39 paitim. 67. 74 
(pbte), 157, i6e, ZS4 (Sg.). *58. 

(and 3S7 

Crrtaceoos lockt, 10, &8, 71, 131^ 140 
M 3 

Crocodiles, 40, 77, 227 

Crocodyha |]ororu, 43 
Cmvs%, 192 

Cryatsilline tocka, 8* to, 305^ 318 
Cuckow, 192 
Cwirx fa tigmu^ 413 

(%-), 61. 75 Cpiatfi). 
7 ^. S5 (plate), III 
Cusctu, f2if Oposaum 
C^cEopt mountnirB, 305, 306* 31G 
Oy’iirtdrpplm rgi 


Dobo, sff Kotadabok 
Dadap, 170 
lAiik, Ctotnxxng^ laS 
Dabim, Tdok* iig 
DaTem 349 
Vhmar island, 7^, 24, 383, 3^ 
Dantai', volcano, 2a 
Damaa bay, 184 


D^rttmar {A^aiha aiha)^ aib, 255, 287, 
^ 97 > 3^7 

Dampar 182 
OiampeiBa bay, 

Dampitir aCrait^ 3l7i 
Poci 4 U+ 280 

Dariau {lake}, jpw unis^fr pfi>pQ' ruirtc 
Daocn, Boekit, 70 
I 3 taru districtp 303 
Dasar (scmd-Bca), 34 
Dfllock, Tantfjocn^ f Borneo), 300 p 304, 
2 E 36 p 130 

Datoekp Tan^joensr (Sunifitraj, 96 
Deatb^ratO and malaria,, 

‘Deatb-^^leys' {da^iir^al ot 

2D 

I>c Brit, 347 ftable) 

Decouvdlfi mOway4, 171^ 174, 177 
I>cer, 130 , 123^ 192^ 281 p 297 
Deficiency diseaset, 420^-3 
Dcho, Lonji;, zij 
Dchlii, rflf Simeng 
Deleng Sihajak, 58. 60 (plaic> 

Deli, 6a (fig,)* 327; 92, 93 

Deli, Soengai, 92 

DeJoewan^, Kali, 159, 177 
Dcink Sieloe, 119 
Deloh Bibau, 119 
Demidt plain, 154 
Dempo, Gocnoenj?, 32, 70^ 71 
Do Moluktcen, jcf MoTliccai 
Dcngfccngn 155 
Dengue fever, 407 
Denpasu:, 259, 262 
Dofitiatry, sdbnol for, JgS 
DeniistSj 398 
Dnro, 127 
Deudab* PoclaUp 116 
Dc Vtaming atniif, 251 
Diittiiiuitpunr, 86, S8* 90 
Diamonds, 302, 316 
Oi-acas, Daniii, 67 
Di-bafoeh, Daimi, 66 
Wetiff (PakMuTKjjijJ volwnD. 29 
Dieng, lee DijiJftB 

4,9^; Etm.p«u,, 42P 

^ rntr, 300, joi^ 30^ 

Dijcng, t4R, 171 
Air^ 70 
Dioritet, 505 
Diphthetfa^ 417 

3 ® 5 , 3S6 (fig), 

391 t 3^^^I 


INDE^ 


DiptciocBipa^ lee Dtplmtcarpaecat 

ifii, 3S6 (%.) 

Dixie dc Vrica boy, 1S7 
Discevetry 229* C(^t>le)p 

357 (table) 

Dis^Eisit^, debciciijcyp 4^0—a; i£i*ect* 
borne, 399-407; ijitestinnL 
skin, 4 i 3; ^’extcuca], 4i4-'5 
Diapm&aiieSp 

DSapewl, teed, 399; of then plaiiit, 

376 

E^abocogp 99* 1Z4 
DJftboeng, Tanetjoeng^ 96, 98 
Dl^oEo bay^ 2S4 (pEate), 

I>j4ik«trft bxYf 1S3 
Dijamat, fcr Go^ 

Eljimibi, 76^ 73 p 8i| 98; tivrff 

Hari, BalanjT 

pjamhp raidmc5v 47, 68, ^4, ijB 
D^unlKHije, Knwragp g;;7i BS 
Djambofije, Tandjoeng, SS 
Djiimpirp GocnDCQg, 36 

DjsLngkfljiR, 1T4 
PjafiRkar. Timdjocng, 178 
Djapani, 17 Z| Z7Z 
Djw, Tflndjaccg, 316 

PTadt tiV TnMOftd grsndu 
E^tibaracp 170 
Djebup Soengain ^OO, zs.:? 

E>jciiiher+ 160, ifii 
PjembiBDd plaln^ Z5S 
Pjenemedjt, Soengai, 239 
DjenepoQta^ 25O 
Djenoe, Soen^i, 212, Z13 
Djrring river, izy 
l!)jrwD hiUt, 132 
E^loi river, Z15 
Djoc^iLnt+ 174 
P]ocWBXiii, KhIp, 15T* 174 
Djombuig, 1S3 
njon^^ng, ^^Q, 311 
Dobo, 293 (and plabe) 

Doctors, HAlive, 39B 
DodiogB bey, zBj 
Doca, 122 

I>Dcabe{a 9 'ffebeT^, 81 
Dwkono Voleaco^ zz 
tJocoiai, Selfft, 93 
Docrian islands, 124 
Doerion atrnit, 124 
Doevi-oer* Cooiaeiig, i gp, 1S4 
Paga, 227 

Delok (mroentBio}, u* smdgr pfoper 
ELorne 
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Dombo, Taodjefmg, 314,^ 316 
Donaa, Kali, jE 6 
Dondo hay, 233, 244, Z45 
DonggaXo, Z44 
Dare Hoem 314 
Doto^ Tarvdjoeog, 197 
Drainage, 136, 137 (fig.), 138, 143, zoE 
(fig.), 237 p 260 (fig.), 263, 397 (fig.)j 
and wda, 339^ 363 
Dreughta, 338 

Duizend-etbergtE, i 35 p 158. 184 
Dumaa rivicr, 311 
hay, 252 

Dyaka, 20T, 309, 215; villages of, 210 
(fig.), 217, 2ig 
Dyewofida, 2^, 271, 277 
Dyserttery, 409 

Earth mavefrieaTS, 7-18 paum, 50^ 70, 

231 

Earthqmkes, 16 (6g.)^ 17-18. ^7 fplat^), 

Il8j ZQr, 283. 2-^, 285, zcio, 293. 294 
East Coast Residency, jhw Oostkust 
Ehat Indian atchifKiagiOj. BtnJCtiOe oF, 
12-18 

Ebony (Diospyroi}, 256 
Efhidna, 320 

Eclttmaioma iixamim, 411 
Egon vnlcajia, 22 

Ei)&ndefi tiver^ 300, 301^ 30a, 306, 307, 

311 

Ekas, baai vmI^ Teloek Ati^r 
E latbay^ 295 

Elephant, Indian, igi- 193, 127 
Elpapocdh bay, 291 
El Tor Vibrio, 408 
Emmahaven, joj (tlld plate) 

Efnpetor of Oiina, aubmajinc vx^teaflo, 

Ende, 272 
Ende bay, 171 

Enggann, itland, 47, 122: b*y, 122 
ErrAn/iri (aca^graaa), 45 
Ensn river^ 83 

Epiphyto, 384, 393 
Erfar-Sidoaa nKnintakki, 305 
Eiosionj Boil, under soil, vnlcsnoc* 
Etna bay, 306, 312 

Eucalyptus, 355, 279 ^ aSi, 302. 320; 
forest, 394 

Eirmpew, 213, 216, 217, ifijp 3«3 
Evapnradnn, and wiL 3&5i and raitlfall, 
360-1 

Ewab isisnda, see Kii Etlands 
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Fakfak, 313 (and phlate) 

FatagBT, Tajittjotififi^ 3TZr 313 
278^ 379 (pifttc) 

P^UtiB, indiFidual islands 

Fcnnsma mcHictBins, Sj6^ 

Fertii^ 6z; tpecp 396 
Fern brjkcs^ ^flq, 390 
Fertility* hoiI, 365: 

CQfificn'alion dF 

blsdnviirr, 403;'dcnjjue, 4*7; 
Japanese river, 4063 mite, 406; 3^1 
bite, 41S; rllriimatic, 418; Mdet, 
418 

Figs (Ffcitf), 384, 39c 
•Fid^^, 4 r 
Filariaais^ 4ii-^T3 
FinBTrrrc rmnge* 300 
Fire-flje*^ 43 

Fwh, 4T, 77^ bitiim, 40; m did, 
4^0; jcUy, 4*1: poisanotjs* 4a 
Fifth HI xiifinh in manj^ovc-cnveimi 
43 

Fieh poiBcmUp 227 

Fish-ponda, 145, 154, ts6, is% 167, 
169, 17^, 174, 17^^ 17$^ 177 
(plate), 195, 196, 197, 19B, 259 
FIcaa, rat, 404, 406 
Fleskoj Tandjotcn^, 34jfir, 347 
Ftewier organijiD, 4CJ9 
Flics, 408 

Flora, 371-3; ridincfis of, propor¬ 
tion of li-oady plants in, 373 ; Asiatic 
cltirwfit* 373: AuBtraJmn rienumr 
373 

37^-^ r adjacent ifilanda, 372 ; 
B^, 270; Mata, 370 (ptatc), 371 1 
ph>'ucal festuteS, 270 f£jr.); >1^]- 

Ciino^. 23 , 2j its\ 34, 38. 3$. 370 

Flora Sea, 7, 15,139 

fly river* 399, 300^ 301^ 302^ ^03 

FoM bay, 31S 

Fdftjr wlodsp 337 

Food, 435 -^ 

Forajw^^fTa, 43 
Fordatc udand, 395 

Forests, lit Primary fnresta, ucondarv 
foreita; m under jndjSddhuaJ ifflands ' 
Forest producta, 216 
Fort dc Kock, 65, «, 67 <pt„c), 

(Wile), 353 (tahlej. 355 (lalile). 358 

Cfaiblc) 

Fort van dcr Ckpclten* 369 
Foaa* Sftjasjfta, zjfi, ^40 
Foyi CDoyntaiiis, 305 


Fredcrik Hendrik island^ 303, 310, jit 

FroEs, 1915 io diet, 420 

Frost* 331 

Fruits, 430 

Frurt-ETowinE, sit 

Fu*fWra£H, 33 37^ 28* 39, jf, 

29 (%H>* 5T (fig,), 134 K 

Fungi, 36a, 418, 420 


Gabbro, 335, J05, J18 

Gsboe^O^ 154 
Gad^iiE, Danau, 69 
GadanjT, Goenoeng, 151 
Gadis, Batang, £4 
5 Sf 56+ 88 

GajoscEc CerLtraal-geberiite, m Centrat 
Gajo range 
Galcls* 38s. 

Gslela bay* 385 
Gales, 338, J3g 

Galoefigpocng volcano, 21, 145 ; des¬ 
cription, 38 
^aJojp, Bstang, 76 

Cambir (C/Treono £am^r}i 134, lafi, 
128 


Gomkonrim volcano^ 

GandiwQiB, Bwlu, 336 
Gantoeng, 130 
Gsrba, Bockit, 73 
Garba-HcbetgtE, 63 

GmmI, 13a. 1+3. 1*3; p|ai„ jg 
136 (ptate), 144 fpEatsj, 1^5 

piste}* r88 
Gosper strsii, J2S 
Ciunkr Tango, 300, joj, jtg 
Cebang, ij] 

Geckofl, T91 
Gedacg, GiSaioeng, 7n 
Gede, Gocnoenu, 23, 

I&0^167 


GcdoiigBoerian utmgh, 74 
Grelvwi bay. 300, 3,6 
Crtolvinis Ootiboefc, 316 
Gotti^ bay, T« popoh 

Gembes, Goenocr^g, jjjg 

G^nibong, KaL, J7& 

177 

Gutdiug (wind), 337 

Gennek, 174 
Gentcfig^ 

Gmicng, OiedjDeng. igg, iSy 
Cacnttfttis, jia 
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Gcagnrphical Ecmu, of., 42 1 

Oeolckgy and attucnu?, 3-46; ti^ aiia 
under indivicfuaj ji^lancU 
GepcilCp Goeadengp 150 
G^nnaniE, Hoek, 317 
Ge^ron^, Si> 4 ;£]g;Bi| 97 (pl&tc) 

GcrriainiT Gf«q*«ng, 3^3 
Ge«er ialAtid^ 2^2 (platr) 

Gianjar, ^^9 
GibbdnSp iQip 237 

Aurp, :303, 308 

Giti, Anggi, 303, 304 ffig.K jofj 

Gl^CfS, 303 
Glugiih^ 

GlowHefi, tee Lail^tiagra, nativt, Gh^ 
graphical temns 
Gluies, 385 
Goats, 273, 280 
Gocde Hoop, Knap de, ^ 14 
Go«naj-^b#rgte, Mp 71, 83 
Gocmcrekp Tandjocng, 278 
Goemoen^, TiWldiocng^ 197 
Gocas^i KaJjp 171 (plate) 

Gpenocfig (moitnlaiii), Lee tmder proper 
oamc 

Goenoenutftboerp 2ig 
GocBocn^itali, jzi 
GcKOoen^oca^ 76 

apcQtocr, Gocfvoenffp 22, 29, 135, 143 
GofiOl rivef/305 
Goitre, 422 
Goja baain, 54 

Gold, TTJi lQ4i *^2, 23T, aSSi mincap 
eo6 

GonorriHi!^^ 415 

Good Hopcp Cape of, tee Gocde HpoPt 

Kaap de 

GoronR ialandi* 293 
Gprontalcse^ 231 

Gorontalo, 133, 337, 245, 246 Cp!atc)p 
5147 

Goudberg, 55, 86* ii6 
Graben, 231 
Giadjagan, iSi 
GradjajTfin bay, ]gt 
Gradjang boy, 161 
Gtam, lee peu, beam 
Granite, S, 10, ji, 52-129 paijcnn, 203, 
^Sp * 3 Sp 336. 175. 3fi5p 
BoUfi derived fk«n+ 366 
Gianulama venereum. 415 
GrasshoppetS, in diet, 420 
Grsflslandi, 320, 373, 396 
BiuHTulicG, 15 ( fig -1 


Great Ice Ajste, 11-12^ 44 
Great Keip lee Noeho«tjoet 
Greater Soendt ialimdap 3„ 229 
Great Boenda Bamef Reefp 13 (%0 
Green jufigte fow-i^ 192 
Gritnpoc basin, 240 
GiisBsee, 176 

Gmol Banda, jcr Lc«Jtar 
Groot Kaiimocn^ 1^14 
Groof-Nal^eilft ialnnd^ 225 
Graund-niitap in diet, 4201 
Cmnnd nut Cakcp 420 
Gum, jelljtoag, 226 
Gum treee, ree Eucalyptus 
Gunpowder smuggluigp aij 

Haarlem ialandj* 315 
Haarlenacnrbccr reef, 248 
Habecke iabnd* 310 
Hading bay* 271 
HaD, 343 
Kaltliai^ 280 

Halimoen, Goenoeng, 143 

7 . iSp 25 . 283* 2S5, 286 
(fig ), 287, zSa (plate) 

Hari, Batangp 67. 7a, 76, 78, So, Si, Bap 

HameltoCp 292, 295 
Hat snakfip 191 
HflZtp 334 
Hcad^himting, aor 

Hcaltb^ cooditloiUp 399-423 ; Jiinta on 
peeaen'ation of 423-5 
Herbarium An^bprmrnie (? 741—53)* 297 
f iGrbartahohe, 347(tBble), 358(tBble> 
jHrl^rGM'^ 44 
Hill-ttHtion9p 313 p 324 
Hindu nhgionp 263 
Hiri idandp 289 (plitc) 

Hit2m Basaip Air, 222 
Hiioe peuinauli, 292 
HoamoiJ peninsula^ 290p 292 
Hock, fee tmdtr proper name 
Hdcloep Soengai, 216 
Hoeloewaisaroang-gcbergto, 74, Bj 
HnUandia* 299, 316 
Hondje, Goenoengp 143 
Honey birds, 192 

Hookwomn, 409-1 r 

Hombillfi, 192^ 327 

HocacBp 269^ 277. aflo 

JTmJf, 231 

Hospiiak, 39S, 399 

Hot fringe. 20, 27, 18, 71, 194, 394 
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Houaca^ pikp ai6 

Housing, 41 g; improvement, 406 
S<Kn£;ai, 217 
Humboldt bay, 30A, 316 
Humidltyp 329, 33T-3; dfumal varfa- 
dan, J51 (table) 

Hnmi2tp 362; and nwn^vM, jSo; 

broalidoTiTi, 361-3; fomuitionH 363’^ 
Hunn bay^. 300 

r 

Iboic, Goenoenff, 

IdcDburg ri^-ftTp 300, 30J, 305, 30S 
Id^buj^-tnppen, 303 
Idit Kroe^ng, ^ 

I(ijt!n‘Bebcnf», 35. 36 (fi(|,>. 135, 160. 

i6e 

lE Meiezoj, Ell 

Igncoui rwdta, S 7 * <51. 101-5 P^mn, 
334-6 paiiim, 315, 365 
Ija, Gewnoeng (Encich ApiX zz, 171 

_ ) 

Ijcnff moimtaina, 55, 135, 160^ ^77, ^3^ 
lU, 38 

Hi (irumnUiiii)^ je^e undfr proper rfeamr 

Tlrtimite, 44 

Uwaki, 196 

rmpernta 390 

Impedfifl, 418 

IndengiH, Semn^, 76, 77^ 78, g6, 124 
Ind^ eWart. 4Bp 66, ^4, m, iiS, 179 
iTidigDp 163, 267 
IndmiTUijoe, 17c 
]|id.ninBj«, Oedjoetig, ibg 
Indrapoer^t, 106 

Endrapoera, Air, Z06 
[ndrapocRi, Hwk thji, w Taodjoengn 
Oedjoraiff 

Indrapoen, F*ict Yzit, ifg Kcrrntjt 
IndnpOrnL madi, 104 
Incri volcano, zz 

IflFitnt mnrtslicy, 419^^ and dysentery, 
409; end maSoris., 400; and ajphilup 

InfnntOe pamlyitA, 418 
Influenza, 4x8 
Inie Lika volcane, 33 
Inner Bamla arc, 7* 14 
Inunityp 4 cB 
Tiuects, 193 

Iodine, 33E 
Ipoeh, Air, 104 

ipomota, 44, 4ii- 376 

Iron, 135, 331; minei, 302 
Iron oxides, 363, 363^ 364 


fron^-CKKl {Emider&styii^ 216, 
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iBau IsaUp Volcano, 33 


JailolOp fM Holmabcra 
^ Jambie bay”, g6 
jemdena isUnd, zgy, 396 
Japan, 314, 3161^ jiS 
JaVRp 131-^93? aflimul Jilfep 19 tj ara^ 
131; ctimatcp 3^3-43 paism; ca»t$, 
h dcsfhs frnfn plague, 4O4 
(figOj distnbudan of \Tj!>etatitinr 375 ^ 
388 {fig,)s dftinaj^c, 137 (fiR.); 
logical Lifltory, 131-3; gCologyp I40 
{%■)> 152 ^ station*, 313; 

pbyBical dii'icioria, j - tiHtfvc princi- 
paJitieg^ 131* physical f^aturea, 132^ 
t6i ; political divUiofifip 13 t ; pnpula- 
t™, 131; provtQces, 131; radwaysH 
E44-90 paurm; rieo-BcId*, [36 (iig.); 
volcmoea, 33, 37^37, 131, 133, 134 
ffigOi ^40 

Jai-a and MHiktecH^ 14; aj^, j 

(tnble); diftribution of plague, 40=5 
forcBits, 374; population, 3 
(table); atryctLEre, fi, 16; Tolcsnocs, 
eBp 19, ZZ, 14 

Java tnHH (Humo N>ioefms), 133 

WSw 179. 

JaiTihocifd, 163^ T91 

Ja^'anc^^, 283 

Jam's Derde pimr^ 1C5 

Java's Eerste punt, 161 {plat^\ 163 

Jam's Tueede ptmi- 

Javans Vicarde punt, 164^ 155 

Wngoct Batoc Poti. OedjoHin, 107 

jDIUBkiim, JO, ijt, [JO, 
pkin, I JO, 1J5, ,(So (plate) 

Juliano-top, 307 
Jurareic roeka, lOp 302 


Kaop S€£ imder proper name 

Kaha, Bofkit, 32 | 70 
Kabaena^ ajl 
Kflboe Kabote, 147 
Kabocn, Oedjoeng, iiD 

S«npu, toi, S14, 2,3. i,6 
(plate), 212 
Kai Dodob^ 294 
Koi islands, 6, 7^ 

Tftndjocn^^ 167 
Kaja Kaji, Tandjoeng, 310 
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Kujziii^ ^ 3 omsai^ BoclcKiiijHn, 

So£2ngai 
KsjcU bey^ igo 
K^. zU 
Kajoc bay* 313 
Kajoe Merab blond, 211 
KajoRa, Gornoen^, 137 
Kakap, Kocala, j 
ECdlababi hay, 171 (pJate, 273 
Kalaena^ SocnRal, 240 
KAtamunt^ [Certcra adofimft^ 
Kalamuntnn, Potlau, igg 
Kaiazido^ Bocloe, 236 
KalA-m^t^agan, 233 

KalopuLRcccp, 

KalbanEi bay* 278 
Kajbnct, lyS 

Kab (ciyift^p if^ iifb^ proper name 
Kjdianda, ina 
Kalianj^t, 1^7 
K^maL ^ 9 ^ 

KaiFLarEa ri^cr, jctfi, 313 
Kitmban^n, NoeaB, 149, Cplatc)^ 
|S&, iS7h tGE (pbte) 

Kflfribocno,, B«loe, 236 

KBinilam, Tandjocn^, 316 

Klirtpa bay, lay 

Kampa^ ScMUlgai, 1^7 

Kittnpv. Scwtgai, 77. gj, 54, gii (pkte) 

KAmpar-kaziaii, Snangtu^ 94 

Rjunpar-kinr SornRu, 77 

Kmnrau buy* 312 

KaudAnj^^ 2 [6 

Kandi, TendjocnR, 245 

Kangaroo, 298^ 3^ 

Kangeon blandi, 13 ffigj 
ECaoc^ 2 S 7 
Kbeic bay* aSy 
Kaolin, 3&5 
Kapat, 274 
Kapcdi, 197 

Kapoeaa-ketji^ g«- KJdiie KapoMa 
Kapocu, SDcngai, 203-17 panim; 

delta, 212, 22t- RTiulimt, zro 
Kapoesw Moefoeng^ Soottgaf, 214, 213, 
216, 22Z 
Kapok, 236^ 2&3 

KarakekiiR, Pc« 1 au, 233 

Karamaj Sotngai^ 239 
KamrnDr mountlina, 305 
Karflflg, Goemmg, 743 
Kanuig^ Ofrdjoeng, iit 
Karaflg, Tandjoeng, 144 
KarafiRaBcm, 239 , zfiz 
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KaFangAfIloe, 167 
KaraiiBboto, 1G4, 

Karangjagock, Ondjoengp 190 
Karangtaradjle, OedjeengT iSq, J90 
KuTangtjBpia, Oetyoertg, 189, ign 
Karaft bknd, 312 
KMJHWclanjr^ Tandjoengp 172 
KartHKlWcDgat (Fort de Kock), 6^ 
(pEatc) 

Karcueng, Ofdjoeng^ 113 
Kariang, Oedjoef^, 

KarmiAtd blandi, 22T, 225 
Karimajta atnitt, 199, 225 
Kartmoen iskiirfar 94, [23 (Eg.) 

Karo plateau,. 60 
Karoefa river, 312 

Karat, 133, 135, 158^ ifii, 234> ^ 59 . 

370 

Kfl^imbafg 333 
Kasunofit^, 388 
Kaao, Soengai, 217 
Kasnefignn, 214 
Kaaocri riyer, jqiS 
KsfatMlic windfl, 327 
Katlng^n, Soengai, jee Mendawioi, 
SocQgai 

KatopaSa, Goenoeng, 234 
Ka.unutklo 1 d peninsula, 317 
JCawah Bsron, 27 (pUtr) 

Kawah tdjen, aa, 39, 160; descripric^fi, 

?41 " 3 ^ (%->: JiLinfeJI on, 341 

Kawab Mas, 28 k 3® (plate) 

KAwob Oepas, 27 (pbte} 

Ka^-ah Ratoe, 17 (plate) 

Kawi, GosHKiig^ 137 
Kebo, Si>engBi, 24c 
Kadnng Kepda, Soenitaip 218 
Kcdang Pahoc, 218 
Ked&ng Rantau, Soengai^ at8 
KcdtH, T39, JSOp 136; haiin, 155, TgS, 
183 

Kedoengdoeng, 197 
Kelngiarip FdcIbu, too 
Kdam, CoeflOctigp aoa 
Keiri, Soengai, arg 

Kelj Moetoe volcano^ 22, 270 (end 
plite>K description, 39 
Kellndiau, Soengai, rw Antjalongp 
Soengai 

Kdfwang, Tandjoeng, 222 
Kdoed valeann, 21, 22, 139, 15P, 13*^ 
IS7; crater like, 31 (pLiieJi dcacrip- 
docfi, 31. 31 33 obeervn- 

tion pcffit, 33; raiti^ n<n, 341 {fig4 


i? 4 r>Ex 
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Kelor peiiLtuulap 171 
K^mn, 

KcmDtdan rivcrp 313 
K^Dening, K«li, 194 

Kjcmpanff, a6y (fig.J 

K^natn, Timljoeng, 

Kjcadal, i^z 

Co«noeng^ 144 
Kcndari bay, Z4g ^ 

Kerutawaixg^, Soen^t, 31 £ 

Kicndcng^ GocnaGiijr, 14$ 

Kend«n^, 143 

Kcpobiang, yu, ji, HJ4, jq 6 (pkic) 
KihAm, 317 
Kerijau, Socng^i, 311 
KctifttjL, lokt, 6 S, ya, 

Kerintji (P«ak of Indrapocra), vnlcano, 
iip 67, m 
Kcrob, Air, 71 
K«rtdpati, (>B 
Kcftoaonn, 15(1 
K«tab« Tandjoaig, ir? 

KctBocn, ro4 
KetaocCLk Air^ 70^ 104 
Kctapanj; (Borneo), 313, 33 1 
Katap^ng (Madocia), 

Kctapanjf (Sumatra), TOO 
Katoengau, 3x1 
Kiapdh^ 394. 

KJhain Ha]o, 117 
Kihnxn Oedeiag, 317 
Kinahalvi, 303 

KinTamanj, ±58 (plate), 330 (and plate) 

Kjaar 396 

Klabat bay^ 137, tzS 

Klahat, Goeno«ng, 134 

Klaiah, 177 

Kkmpca, K^t, r04 

K]villc KapDcsa^ 3x3, 23 t 

KJcEnc Patemoatar ialanda^ 323 

Soenda cilBiidcn., rw Leaser 

Sf>aida inlanrli . 

Klinggi, Air, Sa 
Kloe^tp Kroefing, iii, 113 

Kloonpang bay, 223 
Kloaneknx-ng, 359 
KobiDor ialafid, 295 
KcKlok, Tandjo«ng, 173 
Kocala (moDth pf a rlvirr), iit uml^ 
proper ruinie 
KfKala Kapoaaa, 315 
KoaalaiangH, 90 
Kwralapcmbocang^ 214 
Kanlaauii];Miii4T, go 


KoMki^ Soengai, 76 
Kacaloc, Soengai, gj 
Koeftodang, 245 
Koebpo, Soen^ai, 2tj 
Kxiekqes, Kroefing, fifi 
Koemai, tm Koealaprxnbocang 
Kofimai bay, zzx 
KocmaJ, Soetigai^ 222 
Kaempei, Poelaii, 92 
Koetidoex island, 94, 96, 124 
Koenjit, Gpcmcng, 70 
Kucantan, Soengai, ie£ Indaragiri 
Koelfltna^ Gocaipengn 117 

Koernamba islandg, 316 
Koembanji, 737 

Koepang, 27S, 379; bay, 27S; clirriatc, 
332 , 335, 339; 347 (table), 350 
(tabic), 351-4 (tables), 357-8 (tabtea) 
KocpHiiitcae, 379 
Koor ialiods^ 294 
Kocripan b*>% ±£4 
Kocmea, TarKyotpg, 378 
Kortabamc, 96 
Koctabocmi, £5 
Kottai, Sultan of, 218 
Koctaidbofig, 113 
Koctaradja, 55^ 86 

Koctaaeunclilwh, 1X2 

KokoS- islands, ffif Sa Laoat IslandiS 
Kokraafj TVridiociig, 

Kiola island, 393 
Kolaka, a^o 
Kalondsle, 249 
K!olano bay, 249 
K-i>mba yolcana, 34 

Komcnnil. Air, Jr, 73. S4, [plfte*),w 

luHnodOi ialand, 367 (ptaVi*) 370 
Komodo dragon {VnraJus kornodmm)- 
370 


Kofiawahl, Soengai, 13^^ 

J^ningimiE bay, 107 (and plate) 
Koxungspunt, U, 102, 114 
KoPmldij ke Paketvaait Maatsehapp^ 
(K-P.M.), z4i-6 panim, 287-96 

paiiim 


Koridn bay, 318 
Koxo, ttc l^itiang, S<^ngBj 
Korobafo bay^ jEa 
Kotaagpeng, 103 
Kata ^ngnen, arfl 


^tl fianoe, 233 ^ 

Koladabok, 116 
Kotapinang, 


INDEX 


K.P.M., W Kfminkljjlti pAketvtdft 
Mjdlwzhappij 

Krakatau, jg^ 21, 21, 74> 100, 143^ 

369^ 376, ggp; description, 25, a6 
(fig 5> =7 
KrakaaSn, [77 
KiangEou, 147 

Krawang, Ot^jocng, t6p 
KxD«ii|r (riv«r)» Jotf uni^r proper rumc 
KroeCn^ bay, 115 

Krod, 103 

Kroefngndja boy, 86 
Kuahii set Ko^^tia 
Kniper, i6t {plite') 

La, Sacngai, 240, 

LsbiiJeluD^^ 111, 274 
I^bcbo Tampangn ^14 
Labrla bay, ±74 
l^babo^ Poclau., l^z 
Laboean Blimda, Z4£ 

Labocha, aSg 
Labueban, 165 

LAhochon Amcxk^ (aud plat^) 
Laboch^bililcr gj 
Lnboehanbadjt, tio, 367 
T^borboo Tcjcng, 366 
Labuon, igg, zoo^ 358 (tahl«) 

L^£hinist 43 
LcHi(Ji^> 373 

f*fldcwj^ it> 39 39, 31 

Lae tee iinc^rr proper name 

Lagocudi bay, nt 
Lagoendi, Poelau, [oo 
Lagooru, a&, 103, 104, S12, 116, 14$, 
[Bl^ 166 

Labiu- Baciak, 31 (plate), 33 (figO 

Uahor Gedok, 33 ffig.) 

La^tan, ai, 31, 31 
I^sbat, 83, 99 

Loibobar ialand^ 295 
f^aifcang bay, 25 t 

LaikiWiga Taudjoeng, 343, 343, 250 
I^jambaoeng, ng 
Lajang, Socrieai, 137^ t^S 
Ljdcabia bay^ jiz 

Ukr bftiina, tjj, J38, 139^ 144^ i4g 
(fig. and pkie), 148^ 157^ 25*, 135, 

Ljiks, 43-04/1(1*™, 14$, 154. 306-40 
porirm, 163, 3$5, 303, 306, 308; 
bow, 307; W aha crttcr kk«a 

Lakng, Air, 9B 
l^amalm Teloh, 34B 
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Tjamarkdooc, Soangai^ 314 
Lam Bcu»oe , 114 
Lfttn BcLi&oe, Kroegog, 1 14 
Lamo rivet, 385 

Lamongan volotto, aa, 31 (plate), 135, 
r6o^ 177; deflcripTioti, 35 (fig.) 
iMm Poejang, 48, 116 
Lampoeng, 99 

l^Unpneng fiy, 48^ 74, S5, m 

Lampoeng residency, 47,73, 84, 85^ 369 

Landokj, 303 

Landak, Soeogai, zij 

Laud and sea breemca, 327^ 338^ 330 

l^^ocf, Gocnoen^, IZ4 

L^dslidca, 340 

Long-eliaud, Z7 
Longkat, Koeola, 92 
Langsa, 57 
Lang^n bay, 7f, 90 

native, trarmifteration, of, 

430; glDsaaiy, 431-* 

Lan£ana tmnara, 390 

I^oengj Soengai, 115 

Lapet (*ea, nniih^ tre anihr proper 
oamc 

l^oet ialanda, 225 

Laoet, Fodaii, 199, 123, COal- 

fielda, z^Z 
Laoet Stfoitj Z23 
Lape^ Toxkdljoetig^ 196, 197 

Lapillit 19 
Laiontoeka, 271 
Lanit, 296 

Loriang, Soengiti, 240, 241,144 
La Ronan 23S 
J^azeoi^ *74 

Lasefp^ Gocoocfig, 151, 174 
La Sain, 238, 249 
Laselo bay, 23B, 24S, ±49 
Lasaa, Tarvdjoeng, 230 
I^Uta, Poclau, [[9 
Latalata, aSS 
Latcritca, 361^ 

Latierixaiian^ 362, 364, 365, 366 
Laioiiadjong, 231, 236, 239, 255 
Lavaa, 8* to, 19, 20, 31^ 34, 2% 38, 46, 
JO, 54, 64 (fig,), SB, 72 f%), 73, 85, 
T33, 136, 140 {%.), 27&, 287 
La™ flow?, 30 (Eg.), 31, 258 
Laweijuit IM, 177 

Lawoe, Goenneog, 135, 136, 150, 15^, 
tsK TS7, 15B 
Lebak Detiing, 84 
l^^baJt rnrHuitaina. [43 
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L«chc 3 ^ 2^6, 437 
Lc^kdjiA.^B., ifiJi 

(jwa family), 393 

Lekok^ 177 

T^emaujoen, Goeown^, i^o 
LcIn liikjt, 144 (plate) 

317 

LcmatBfig cxralBcId, 

Air, 71, Sa, 83, ^ 

Lrmbeh lEland, ^47 
[^mbeti Btn.ii, 14^^ a47 
Lcncng, TandjoenjTr 
l^parda^ 19a 
Leper colaiiic^ 398 
Lepn>ay, 413 
I^latpira SaUtVUty 418; L. rctero- 
h 4 SemorT^iiigi(s 41B 
r>epTDspizT>Bis, 418 

Lcfloeng, I'ltidjocng, leyp Java's Dcrdc 
punt 

[.^wr SoetidH islnnda, 6-7, 14, 239; 
cEbnate, 335^ 37S; dcscriptioii, 

ijy-Sa; diatzibution of vo^ctatJoft, 
3&B (Ejt.); ptant uml animal lifc^ aSc?- 
T: ^^loinwa, ai, 23 (fiij.J. 24, 3S, 39 
Let! EaJandiip iq/b 
Leuscr^ GoenocnE, 57 
Lewoleba bay, 274 
Lewono, Volcann^ zz 
Lcwqtobi, volcano, 33p 370 
Lewatolup Hip 3 z, z74 
Lhok AJoc^ Rielun^, [ tb 
Lbakboeboen, 113 
Lhokbroc^t^ IT4 

Lbok T^ahar, 11B 

Lhok Perialakot, 113 (plates), eeB 

Lhdks^iimawE, &S 

Lianea, 225, 226, 319. 384, 373 

Lian;^ KMsingp ziz (plat3e^) 

Lida. Soefiffai, 113 
Liftnit#, ro, 83^ 84, By, 133 
Liki, DfltHiiE, 67 
Lima lalnndj. 13 (fig.) 

Litnon, Goenoen^, T57 
I^a\j, Boekrt> 79 
Liman. Tandjoen^y;^, 103 
Limboto, lake, 233^ 337 
LirncsIciDea, 8p to, 11, 43-203 paum, 
234-3 E a 365: farwt on, 387- 

totli derived from, 366 
Lindoe, Dananp 240, 411 
Lingd&iig. Z45 

LinEJ?B archipeUeo. 1 ^ 4 , 115 
rat 


T Piek vaHj tfe Diatp Gocnoeng 

Linggap PodaiJ^ 144, 126 

Lanj^Bang, Soengaip 130 

Lin^tes, ne Tarakiin 

Lingkobocp 335 

Lintang, Air, 71 

Lrpaxitep 6 e 

Liverworts, 377 

Li^n boogvlakte, 73 

LisumJBp 298 

LoeboaklinggaDp 83 

t^pcboekaikapiiig, ^5 

Loejjoe (inJet), j-re and^ proper name 

Lwkola, 132, 148 

T^>emadjanE, plain, 34 (Eej.), 160, i6i> 
rBa 

Lw-mnet, Gpcncsengt 134 
Loemoet, Tandjoettp+ p§ 

ItOenspocrp SoenEai, B4 
LfKiTipoer, X^idjoenR, 99 
[.fOemesp Gocooeng, 177 
Local, Kali, 139p E50, 151, 134 
Tx^rinor pcnifisula, 292 
Loewoe ptaSn, 236, 240p 241 
l^WOetp 248 

Lokon S'olcimo, 22 

Lokunboelan Uiaaaif, 234 

Lombleop z jz, 273 (fis 274J volcanoes, 

li, 24 

Lflinbok^ 6p 16, 257; descriprion, 263. 
264 {lij5:-)p 263 (fig.), 266, 287 1 vd- 
canoeSp Z2, 33 (fijr.) 24 
Lombok bay, 2^7 
IvOmbck strait, 163, 265 
Lompehaungp Goenoeng* 231, ij&i 
2SOp 25 s 

Lompobatnuffimiaif, 33+ fpkte), 235, 

339 

I-Ong (river mmith) Iff uNdnT propt'f 
name 

"l^ng bciuBea^^ Z09, 310 ffijj.) 

LonRiram, 218, 217 (plate) 

Lontar palm {Borasrui^ 28 r, 39+ 

Lodiur, 294 (fljid pintc) 

Loranti expedition fT909), 3J1 
Lorentx river, 307p 311 
Lpaoni, Tandjoerr^j 249 
Louiaiado archtpcla^, 393 
Louse, human, 407^ 4ig 
Luciiraja-punt, B4, 96, 99 
LymphOBmnuloma Inguifuje^ 4Ey 

Afbffrf, 35 (fiR.), ifipo 
MaEoroTtffa, 390 
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MiicasHLT cbany^ im Ebofif 

Madaaari, Ocdjo«n|t^ JS4, 1B7 

MalIi plaE«'.ay^ 205 

Mfldjoen, 150, 155 p busm, 156, 15&, 
183 

AfEdiae^n river, 136 

MidfNrrE, 135; dm^aiie, 333; dc&ciip- 
tion, 193 tfeOt 
Kludocrd atrait, 176 
Maety MiarariE. 347 (taHc) 

Mfigelanp^ 30* 148 
Mfifloflifindfi, 247 

Muhukump Socngajp 202^ 206^ 211, 

2IJ, 3t 8 (fig.Ji 3ig (pl^«)i iij; 
dcJtQj 217 

Muhnlona;, ^sSi 23S 

IVlahsw~«, A'olcanOr ^ 

MuilcoSr i»taGilf 295 
Maizc, cultivation, 195, 226, zfiji 269, 
27a. i73p i77^ 279, 380^ in ditfi, 
420 

Maja, PocJau, 313, 231 
Majulibit bay, 31B 
MajsLQR, Kali, 182 
iMajcne, 243 
MulWcl, 33Q 

Makani, SDcugsi, ijpt Scj^hIi, Soen^ai 
iVtflJtasaar, 23Q. 135. z+l. a42p 243> 256; 

335, 350 (tHbJc), 352 (tablc}^ 
35+ 358 (table) 

Makaasar stami, 7, 159^ 207^ 217^ 225, 
22% 233, 240, 243 
Mftkasaarcse, 230 

blakian iabiid^ 25, 288; vokaivi, aa 
Meiaccai, 329 

Malacsta strait, 48, 77, 90, qj (fig ). QJ. 
94, 338 

%fflliika Paasaf^, 4B 
MaLmg hutll, 155, 137 
Maianjf^ Occjioene^ 139^ 145 
Alabtngo, Soc&Baj, 237 
M^ria, 42, 44, 39?-403 p +^3"+; and 
iu&ni tnortalityp 400; oofitrol, 399 + 
EranamHaion^ 391?-4CPO 
Mfllmrq bay, 2|t 
Malay bcsr^ 192 
AlHli>'0-PapiUUiB^ 274, 277* 285 
Malay PcniiuuU, 94, 96, 122, 32+ 
Malays, 124, 126, J2S, 209, 283, 2 %s: 

^itlasEB, 21 $, iiG 
MsIcoh 25s 
Malrsain islands, 288 
Malilir 255 


Malinau, 224 
Malintang^, i^ocnDO]};, 66 
Mamaaa, 239 

Majubcnmio river, 300, 302, 30^, 308, 
316; delta, 30^ 

Moinpawa, 313 
Mantplam, Koeala^ BB 
Mana, 104 

Manncla, 230^ 346, 247 (plate); bay, 

145, 24^ *53! elinmie, 339, 354 
(•able), 357 (tabic), 358 (tshk); pUiit. 
238 

Atanado p^ninsuk, 7; volcaiiocs, Jp 

<fis) 

Maiiado, residency of, aHQ' populatioD, 

XJO 

Mnnadotoeil, 246 (platr), 255 
ManiawDJca taland, 293 
Alafidalikan 174 
Mandar pfifitnaitla, 239 
Mandar,. gulf uf, 243 
Mandar, Hwk VfiO, 241, I43 
Mandioli, z8G 
Mandoel, Fodau, 2^ 

Mandocmai, 3x5 
Mandoti Sosiffai, 213 
Man^bo mountains^ 234 
l^lHuggar, [30 
Manggar^ SoaigaJ, X jD 
Man£(5cn3iir, TandUotfie, 315 
MangkalihBt, Tanjoenj;, 304, 2 d 6, 224 
Manj^e, 2S9 

MotigiDvica, 85* 90, 93; aemJ raots, 43; 

+3. 378 ifig.X 37^; 37?r8nJ 

tulciatiaci of inimdatlan, 380; uiet^ 
375; ^anaboGK 3^50 

Mafigmli'e forests ar swamps^ 40,75, 88^ 
92-128 jfJOfm, 149, l6t>i 179, 201- 
2S>ajrnR, 242*53 , 274-319 

pOHnH, 376, 387^ dcsoipdozi, 41-13, 
313 (plates) 377^1; development^ 
377 

llilatuboeroe, Tandjoenff, 315 
Mantmbyji pensirtsuinf 233, 244 
iVlaniiidjaiij lake, 66, 74 (plate), [97 
Manipfl unit, [6 
Manoek mlsncl, 7^ 296, 352 (tabli) 
AlaTiok%%i3ri, J99. 3^p 314. 3^5 (fiffO; 
climate, 339, 350 (tabte), 352 (plMc)^ 
357 (table), 338 f table) 

^f4l1Si1lil^, Foelau, m Moesala, Poetau 

AfoiucmaaL, 412 

MflJltefaWOe, 253 
MDoeb«i bay, 17S 


INDEX 


510 

Maoemcrcp 373 
NtfliDciiiere bury, s:?! 

Map^ine^ 24! 

Maps and cHaiti of th« Kethedinds 

Emt bliiicflp 439-4fi£ 

Mwhftlum* 316 
MoTTipi vnlcanQ, 33, 66 
Alanwnng, SdcnB^^ isS 
Marchfcsa, bay* 517 p 

AluHBiuan, 216 
Mamkc claya^ 

IVlarina 85 

Mtiiiaa^ 337 
Maritham river* 303 
J^tariip 84* 146, 154, rS5t ^5®* 161. ^35. 
3^ 

Morocui ri^'er* 315 

Mflrwd, Socnffaj, f^r DjcEumedja, 
ScKiijfai 

\Ian», 336* 343, 317 
Maros, Soengu, 33$; dclte, 339 
Maraupiala* zzs^ 375, zSi, 397, jzo 
Maitapocra, 85,10a, ai6 
Martxpoen, SocnRai, 217 (plata)^ 222 
Mas, Kali^ 156, 176 
Masom Mocka* Ocdjoengp s&e Atkh 
Hooifd 

IVta^amba* 336 
Masana, Batanr;, 65^ 108 
n^taaiwaii^ river, 390 
Masocpoe, 339 

Ma^ocimi^ Cocfldmgp 70 
Maasne rflUtgrp 275 
MktViboria'n'ar Goenocn^ 233 
Mataiuip lake, 335, 238 
Mfttaxani, 266 
Mata ra pe bay* 249 
Maternity cenitva^ 399 
MauriEa bwy, 1B7, 188 (plale) 

McCllJcr gulf, 300p 302* 308, 313 
Mcaalcfl, 418 

Mcboeloc* Tandjoeng, 266 {plate} 
Medan* 6 t, 90, 93, iiip 35S (table} 
Medang, Poclau, 93 
MedicaJ Qcduscila, 398 
MEcbcil ftervieo, 398-9 
MeerVlaktc, 305, 308 
Mecflter Comelit, 147 
Mmiwen bay* 163 
Me^p 314 

Mckangga, Goemeng, 135 
Mekong^ mciuzitami, 335^ 338 
MelaTbigH 339 
MrltMnarrhoea^ 3B3 


Melawip Soengaij ati 

MeiliiatJ, Soengaip 219 

Mclaloj 376 

Memorip Xandjoeng, 314 
Alcnado, reg Maiudo 
Menda^aip Soengai, 314^ 222 
MendiiH'Hk, Soengal, 212, 213 
MendjangSIl, TNndjnaiRp i&e LDcmoeip 
TVndjoeng 
99 

Mengkatipr 316 
Mearfya* Scjcngai, lee S^pitp 
Mentarang^ Soengai^ 219 
Menbiwai islanda, 6, I Ip 47s desct^tioii, 

121 

Mcrah bay^ 313 
Merak, 143, 166 
Meiakp PdcUu, 166 
Mcrangan, GtJMioetigp 194 
Merangin, Batan^, 79, SOp El 
Merspi {[djen-gebergtej, 33-36 (fig ), 
i55p 160; observaiinn post^ 37 
Mempi (cefitraJ Java}* 23, 39 (fig.)« 3 “ 
(Er ), 135. '3&. 14S (and platr)p I5ts^ 
334; dcacriptkn]^ 30 
Mcmfioca-gebei^tep 305* zofl 
Meraiikc, 339 ^ 3t»p 319 
Merauke river, 310 
Merbabwp Goenoengp 30* 148, 155 
Metpjr}\ 2t5!2 
MerpOfip Tajidj[>eiig, 103 
MtrtHni, 176 
Mesomati bay, I52 

Megpedjt, Air, 84* 85, 99 

McadEnic tvcks, 8, TO-p 68^ 70 
Metamaiphir rodUp 8, 51 
Meceorolngind statjons^ (^g-) 
^rlETroxyltm^ jm S^go 
Maiuloetoe, Oedjcieiig* tt 8 
Metilabob, 56, 87, 1T3 
AleureubOp Knacingj 57^ nj 
MldlA'iVeip 398, 399 
Mimika riverp 304, 308, 311 
MifwhMa, 25, 49, 239^ 2^2, 246, 

a53i ^5^ 

Mma|mi3«ep 231 
Miocene fnldipg* 11 
^Uds 319 

Mfoa Soe iBEHodfi, 314 
Mioa Waar isiandp 315 
Miri OElbeldj, :202 

Miml, 6, 317 

’ Mj*t' fomt, Jee Montane fareat 
Mitea, 407 


INTKX 


Modjok^fCPp 155 p (56 
Modjowamo, J49 (tnblie) 

Mod<Mn;|^, Tatidjocaji, 195, eqS 
MacBTHiimii, 104 
Moeara Bohari $8 
MacfljabiiiaGaii^un^ 

Mc»efl]raboetigD> fio 
Moearadoca, 73 
MiKardenim^ Gj^ g§ 

Macara Koni^, 117 
Mocaniklin^, yS 
Mo^ra Pahoe, ai8 
Mocaia Pcgab, zz^ 

Mo«flmjb«metp 112 
^locaratcbop 98 
MaeamtanbAip 3 d 
Mocara Tcirc, 215, ie6 
Mmtttz TietP«nfi zxg 
Mocaia TJi±Hiido«j^ 187 

Mockornocko^ 106 
Moena., 

Mocijo, GocncMjj, 136, 150, 17a, J40J 
dftdcHpcioc^ 15 z 
Mocroed, Gdcoocng, 104 
Moesala^ PodaUp no 
Mocfii, Airp 70^ 71, 7*^ 81 p (plifrX 

37 (pUuc)^ g8. 93 
Mocdsp Gonuodig, 177 
Mohanunedarwi, ajo, :i7t, ajs, 

377* aSjj a 33 , zqi^ agijp 394, 2:33 
Mohsmiroe, Otjcnociijgfc 34, 135, 1591 
]6o> 

Mqjoj FdeltUf, a6G 
Maft^fETBiaf ITVdUiitatrif 3j6 
MalcngranBp 203, 106 
Mcilo« isluid, 295 

MoJuctiea, aag, 283, jafi^ 285^ F 

■dmtni^iTntive divtiiona, 284; arvi, 
283 "J diBtnbu.tieti of vegciH±iQn, 395 
(fig,); plant and aniznal Vilt^ 297^ J 
papulatHiiir 283 

\fo1iJeca ifilniid^, naidcTiEiTi ares^ 3 
(uNe); population^ 3 {tabU) 

Molucca Paaaa^, 7^ Z4 
Malueoi Sett 283 
Mofdieys, 122, 317, 381 

MoaotrcmcSp 3^0 

Monwwn forat. 255,258, 374. ST^p 39 i> 
^ 91-4 

McmBOonSp 3a4p jaSp 333, 355 (table; 

cMt, 326,327, 333 ,335, 336^ 

351 {mh\K\ 353 (table), 356 (Eable); 
weat, 33 j. 33Sp 336,337, 339, 340,34 tp 


5^1 

342j 343, 35* (table), 353 tiable]!, 334 
(bibItX 356 ftabk) 

Montafne forett, 256* 319^ 36<i 393 
(plate>p 394 (plate), 397 
MoDtalat it^'er, 2X6 
Mofitradui 2dz, 209 
Mooat, naaaup 237 
MDoctoog, 247 
Morotaip 7p 3S5, 387 
MosIcEna, tea ^lohatnmedaiii 
Moaquitoca, 42, 192, 399, 4Q0, 4J07, 412, 
4^3-4. 43^ 

Mosm^ 397 

* Mosiy ■ fdr^, t« Montane forisi 
Mati^ 2SS 
Motir itlandf 
MdCLr volcflon, ss 
MomraimanK 70 
Mountain and ^all^ winikp 3:17 
Mounldin fnreat, m Montane forcrtt 
‘Mount Ophir\ irt Talakmau, 
GoenoenF 

Mud-avalnndHs, 10, at 

Mud banka, 98, ni, 167^ 174^ 207 

Mud, balling, 20, 29 

Mud-fkiWa, 34 

Mud-dcippera, 4 s 

Mud volcanoes, 278 

Mud Wella, 27 p iS 

MuJlcr-gebergtep ao^p ao7 

Muntokp 128 

Mydana, 19a 

Myiisiiia/ragroia^ 297 

Nagreg, 145 (and plate) 

Naikilocp 278 
Nain, 253 

Naira iiland, 295 Cplate) 

Namafipip Tafldjoeng, 311 

Namlca, 29a 

NnmTOttc ialaud, 312 

Nangi, Goenoeng^ 263 

Nspolpoetihp E04 

Nuiki, Tandjoeng, ^la, 311, 312 

Nassau ialjind^ 47 

Nassau Enountaina, 300, 393, 304P Jll 

Naut, Batafigp no 

Natal (Sumatm), e x o 

Natoeryi lalandSp azs 

Nauoo, Pockup 3T1 

NautLLua atrait, 312 

Ndjong, Kocata, 87 

Nreatar uawrunum, 409 

Nederbtirgh^ Hoek, 249 


iNiihX 


512 

SocngMi^ 116 

N^cftBCJie peiiod, n, 515, 103 

N^rptnifKj, 27 ^i 3®7r gymnamphoFay 

375p Nr timi 4 tculai^, 37a 
T^ctbcHenda Indies Volcanolaj^ical 
Survey, 18-19; Bulletin af, ai 
NcTsrcTip river, 311 

New Cuwa: euasta^ 41-, mmintmiia, S, 

11 

New Guinea, Rritish^ 301^ 3P3, 305p 310 
New GuineQp Duteb, 15, 291^-3^^; 

idjactEit iatands, 3(7^; area, 3 

(table), ^991; eaofits, 42^ 30^, 309 (%.), 
310-7: diBtributiCfl of vc^cation, 
395 tfie 5 'y dniicjiBC pattern 307 
phyricaJ festurej^ 399-308; pliai and 
ftnutaat lifcj popuktiua, 3 

(ublc), i^g: Btructuxe^ l^o-Zy 304h&; 

vnEcafioeSp 303 

f<Kahjmg, ii3 

Ngsdimdjo^ 184. 

NffHwi, 156 

NiiBp II, 4 fj', dfiicfTption+ laO-i 

Nickel 331 
Nicnimic ftrid, 4^1 
Nicuw Singkflp 57* iiz 
Neiuwerkrrk submarine VnlcBno* aa 
NEa, 7* 25, 39& 

Nk^er, Koeola* 98 
Nioet, GocncKfij;, aoap 204 
NipaftttHtOm (palm)* 219, 319* 380-1 
Nfpanipa, Tandjoang, 149 
NjsFnpSoenj^j Tandjoeng, 172 
NoehDcmwB Ulwd, 295 
Noeboecowd^ a9+ 

Noehoc^ctet, a94i *55 

Noomfor, 319 

Nocsb fisiand), jm ie«^ proper namK 
Noasalai^et, 19a, 393 

NoOffi island^ 315 
Noil Benain, 278 
NoO LoBp ayS 
Nnilmina buy, 278 
NokilalBLkip BodciCp 349 

NakiUlaki, Ooctoeng^ 23^1 

NoonX^kaap, 246 

NifMJi iiftlrflli'f, are " Scorchtng clouds' 
Nur&eip 398 

Nntmcga, 287, aSS, 29+ (pliEe), 297 
Nuttne^ planlaricim, aS3^ 356 
Nutrition, relive, 419-^20 
Nuts, 216 

irr Qti£T£iii 


Obi islanth, 7, aS^* aS^p 397 
OdBrnmoen ria^cr, 511 
04 ;djoei\g (pHoint) see under proper ryune 
Oedjoenfi 130 

Oedioeii£:koelDDp 163, 1&5 

Oedjoengkoeluti peniiLsoJa* 190 

OcdjQcng, Tandjoenj^, rn? Tanah, Tan- 
joeng 

Oeikoeti, 548 
Oedkgesi, f^e Okiisi 

OdaTp Taodjoeng, [27 
OelE^^lheue, 85 (plarc)„ 86 
Qrlisisaera, 292, 297 
Oeloe* ^oengai, Hoeloe, Soeugai 
Oemhitin, ro7 
OcEnbllin, Batang, 63 p 66 
O^naoeDdf PoeiaLj, 352 

Oens-Oena, volcariop 34 

C>eiigBianff, Goer^o^g, I48 
Ooroc-ugj 119 
Ocasu, TandjoeiLEp 312 
Ocsoe bay, 235, 250 
Oeta riverp 311 
Ognnp Air, 83, 84 fplate), 99 
Ogoamimii, 133 
Oil^ mineral, rep Pclroleum 
OiiSddSp 76p 82, 98, 150, 151, 30a, 

3 J 7 p 333, 291 
Otame,, Tandjoeng^ 37S 
Oku&i, 277, 279 
Omhai, ste Alor 
Qmbai atmitp 257* 17a 
Ofiiena^ 127 

OnchosptTtnn j^lamfntaf^ (paJm)» 

Onm peninsula^ 

Oninns, 263 

OffllUaCp e6i Cplate)^ 167 
Ontjorn^ M f^ouiid nut 
Ooithaven, 85 p roo, 166 
OcMtkiMl tEflflt Coaat) residency, 47 y 7® 
79 {fig.) 

Ooat Noeaockaii^ Pfielaup T34 
OMterv-aarwattr, 198 

Qpak, Kalip 158, iSi, 1I4 
Oposaimifl, 255^ 2Bt, 397^ 320; ^iniTp 
397 

Opium: Brnugg]iag, 211| use of, 419 
Opiatti 4 (prickly peir), 395 
OrttJige irjountainftp 300, 303, 307 
OranjT ucan, igr^ 235* ^27 
Ontnaban, Tandjoeng, 315 
OrohidSp 3E4 
Orialiiid, 192 

OrkHOD plateau, jci*, jc6, 31D 


[N 1 >ES 


5^3 


OtakwR rivtr, 304, 307, 308^ 3Ti 
Ottca (Dutch bACiCTiologiiL)^ 4^ 
Ottcri, yy 

Outer BuiiiJd diCp 7^ 8 
Outer Provinces (fiuiten^wevten), 3^ 
374 

O^'cn i^Eaiil-ey mduntHinft^ 300, 30^3 
OyHtws, 45 

Fbcific dccukp 6 , 7* 306^ 314 

PadBiBracff, 14:1 (plate) 

P^dEnurdog uakiidp 
Fiti 4 Bnj[, Air, &4 

F^dfliig bay (Bali)^ afiix, 263 (plated sir 
ako LaboehBn Amoek 

Fadmng (SucdatimX 63, 66^ 67, tOdp 107^ 

dtnnatc, 349 (table, 352 (table), 355 
(able), 3 s 6 (tEblc)p 35 fl (Mbit) 
Padsng buy (Sumanai) 114 (plate) 
Padang, Goenaeng, iqj 
Fadaiig hlghlmdap 94, 96^ 98^ 

iei7 

Padimg Lau-aSp 337 
Fflduiffpaiidjanfz, 107 
Padangacbe Efivciiliuidcfi, see Pkidanj; 
highlands 

Fudflngaidimpaean, 63 
Padjuiif THult bay, zij 
PadanR Tikaj, pdelftu, 231 
Podeaido arddpdago, 318 
Pogudefi, H 7 
Pngai island, 47 
Pagaf, Podau, m 
E^gimana, 247 (plarc)^^ 34^ 

Pagc^jamah hay, 247 
Pngorjimia, Soengai, 237 
Pohundnet, 414 
Fainaiip 106 
pBJtdft, 177 
PajakoanbKht 6£ 

Pajorng. Goenoetig, 143, 191 

Fiiluinbajne, 77, 94 

Pakar^ Tand^twngp 25a 

Piakia, Tandjoeng, 175 

P^Pak. 5S 

Pak range, 6l 

Palabochalintoc, 189 (platr)p *90 

Palaeogene rocks, $0 

i^acurok rocks, B, 68, 71^ 11&, 114 

Palagan, Tandjoeog, 

Palang. *75 
PaJcIah, 231, 245 

PUlcfTtbang, 76, Ssp 8s, 96 (plate), 97 
(plate), 98, 99, iD<v to^; m*cr^ fee 
Moeaj, Air 
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Pakmhang reaidency, 47p 48( 68^ 74^ flo 
(% ). fil (fig ). fi+i ccaats, 97 
E^lemhang-DtiwTibi ailficM, 76, 83 
PaliituiH 250 
Pahnedo, 276 
PahniB^ droibiiig, 226 
Palm awHmpa, 225^ 3^7 
Paloe, 233 

Pakfcfi ha^^ 233 t ^44 

Palocp Pocl^ip, lyi 

Paloe, Swigai, 240 

Falocwch^ 272; Volcannc^ 2a, 24, 38, 39 

Palob, Boengal, zzo 

Palopo, 239, 250 

E^am^oekan, 169 

Pomanockanp Tatidjdcngp 169 

Parnekaaan, ipj 

Pammangp So 

Psrnetjnj^peiik, rB 3 

Piundckar bfiLy, 223 

Pampatme, 239 

Karutf, Saengai. 9? 

Panaitnn, Fnclmi, ire Prinscn-cliand 
Pamroekaja, 177^ 178 
Fandan, Gncooeng, 155, 15b 
Pandmmi, 44, joa, 319, 377 
Pandapo, Boekit, 82 
Fimdjang;, Poeliti (Javv), 167 
Pand^g island (Oorong Ulatida), 293 
FUndjBng^ Sclat^ 93, 94 
Panel river, 327 
Pangondaran, 187, 18G (plate) 

Patiggoci bay, 158, 183^ 184 
I^Tiggnrak, Xandjoeng, £90 
Pangkali, Oedjoeng^ 13^. 175 

PanigkBlankocoen+ 2J4 
Pangkolan E^mocti^ ZO9 
Pangkalanaoesoe, 93 
Pangkalascang, Tandjoeng^ a34:i. 248 
Pan^ivlplnimg, 118 
Pangkoeh^ 314 
Pangoelofbio, Dolok, 5S 
Pangpang bay^ 178, iBi, 350 (tabic) 
Fangtango, Goenoeng, 135, 144* 331, 
J33 (table) 

PanCBl Barat^ 262 
Fantai Ttmoer, 263 
FantaitjArmin, OocnocDg, 67 
Pantar, 272, 273^; volcaniiop, 24 
Panthers, 192 
Pontd, Tendjoong, T90 
Papajato, 247 

PapnndajBJi volcano, 22, 3* (pl"te)r T38, 
145, iSfi; descjiptinn, 27, 28 
ohaemtion poat, 28 
rainfall, 341 (kg.) 


PapuiL, 300 

Pajepwe, ±41, 34^ 

Ptrcparc bay 1 ^3 
PanamjLfi, 107, JoS 
P^Ri. ^ 31 . 247 

PariotE, 

Busng^joc, 344 

PaAsrsclocirui, 1 04 ^ 

PosJ ialands^ 114. * 

Paai, Pwlau^ 131 

Paair^ 

Paair Otidjocni;^ I ¥ 3^ 

Fasir Fanlndjiwt, [K7 
PiMir Poctih, Tjandjotfly, 177 
Paasr, &oeixg*i, 316, 317 
Pasir SenDiig;ge, 333 (tabSc) 

Paair, TAadjEKCLg^ 767 
PflaocToimn, 139, 17 d; climate, 3^7* 335i 
347 (tohlc)^ 353 (table), 354 (mbit), 
J56 (mble)r 3 j 8 {table) 

PiMcroehan, Kali, 1B6 
PaAoni^BcragiirL, Kali, 194 
Pna-tnir Tmlitutr, 399 
Pntah^ GocDoeng, 71 
Patahaambilim, GocqiHt)^, ^7 
FktuTiiB, 187 
Patemoiter ulanidfi, z&g 
Fielipi bay, 313 
Puljeium^ TandjccnKt 178 
PitiitHEL^ 156^ t&3, 184 
Pa^itin bay, 1^8 
Patoeha, GoenHiis';, iSS 
PavnUj Socn^ai, 3 T 3 + 3 !^ll 
Pcncocka, [93 
Peak of Bonthain, lee 
GocfiAenir 

Pnk of Tcnmle, vo^oino, 33 
PcoH fUbiog, 295 
Pitaa, In diet, 430 
Peat, 363^ 365 
Pcdropunl; Sti 
PcKafpetan bay, 163 
P«g3Ean^ 2 [4 

PekalotigMZL,. 171 
Pckmnban, Kajj, [97 
PcliE^cK Baroe, itg 

Pdeng^ PcHildii, Sfz 
Pdenv BtFBit, !i4&, 353 
FclindAe, Taftdioeng, iSa 
PelUtgia, 43 X 
Pcnudang, 184 (plate) 

Pcmalang, Oedjocnif, lyi 


Pcmali, Kalip 138, 147, T49 (and plate) 

171 (plate) 

Pcmatajijf Bata^ exuptfonp 73 (%.) 
Parmtnnj; S^w^h, 74. 103 
PcmbelianBan, ^19 
Pembocaiig, SoeilBa^ ZI4 
Penandjocnir bay, liy, iSB (and plate) 
Fenancb, Soen^ai, 21 f, *17 

Penetn Tandjoeng, 99 
Peng&FDnp 202 
PcnRaatoelan^ 358 
PengelaELRjezv, 331 
Pcn^elap itrait, 124, 136 
Pejt^al, Kali, 173 
Pengoedjap, Tandjoeng^ 222 
Penida, Noesip^ 259 
P^ndteba, 126 
Poelaaari^ 143 
Peper bay^ 143^ 165 
Pepper; capon, 225; plmkiJitiaEUp 11 6, 
i36, I2t* 226p 38S 
PeniiUiii jTxkB, 278 
Permiaan bay, 1S3 
Peaagt, GoeciDcnf^p 74 
Pettoleimi, la, a 03 , 231; depemM, ir, 
S^F 57 f 75 t Bip T32p 291: depeta, 9^: 
pom, 93p 208, 317 21S (plate)* 33 J, 
ii#; pro^pectinp^ 3*3; TeSneriea, 97 
fplalc) 

PetrDnctla boapitaS^ 399 

PcuEtfttt^, v<jJcaiig, 33^ 56 

PcucHBO^, Pociau^ 48^ iiC 

Peureiilak^ KroeEnjt, 99 

Pcusanflan* KiM^ngn 56, SB 

Ptysiiftfiiui, Qedjoeng!, S 3 

Pbannadsei, 399 

Philippine Lalanda, 35 

PhoiTux pGhiloia (palm), 387 

Physidandp 398 

Pidie, Ocdjoftiff, 86 

Pidjoe bay* 26^* 367 

Pick (peak), ctqiler pitiper pame 

PigcDiia, i 93 p 298 

Pij?s: doEncstic^ 237, 263, 373, 279, 

Vi'ild, 119, 123, 192 > 327 , aSip 198, 320 
Pdang, 39J 
PiTiapftii, DoLok, ^8 
Pindjanif bey, 345 
Pine wooda, 39J 
P^, Poelaup it8* i3i 
lix Ptnlmtan 
Pintoitmti 207 
Pittm MetkMaii, 391, 

Pirmg, Taii 4 jacng, 198 


INEEX 


S^S 


PJrpc, 

Piroe bay* a&B (pkte)p zgip (and 
piftie) 

Phans, 

Pifi^ng islandsp ^13 
Pi$Au, PoeLaUp 214 
Fixtra, 4J3 

PitchfiT phntr NjepmiJtEs 
Place names of the Neihwlanda East- 
IndieSp 427-Ji 
PiadjDCp ^ (^ate) 

Fld|:u«, bubonic, 405; oonutjl^ 

mcaacuTfi, 405H&J deaths in Ja^'ap 404 

(figr); diEtrLbutLon in Ja.vm, 405 (%.); 

pneumonic, 40Sj prevenEive innocu- 
lEtian^ 406 

PlanCuEion agnculturtH ^ 2 , I 47 p l 6 oj 
Mfe oJjci Cinchona* Caffcc> Nutn>ig, 
PcppcTt Rubber, Sisal* Teap Tobacco 
Planlatioti area, CulCuuTEehied 
Plant nutrients, j6q; dmibtion ofp 
367; loss of, 3M 
Platinuni, 

Pleistocnic fllaciationp lee Grie^t Ict AgC 
PJeifttocene rocks, it—12 
Pncumoiiiaj 417 
Podena i^landfl.* jib 
Podjoktiga, Gi>eniiciiy, 147 
PocbolsT 361—6* 386 
PtHizobzBticin, 36ip 364, 365^ 366 
Poedjoet, Tandjoeogp St. Xico- 
liuspunt 

Pocflcf^koelon^ 181, tSl 
Foci (Media) ^-njoLoa, 54 
Poelau (laland )* tee im&r proper name 
PocIbU btj* 104 

Podausekopongp Tandjoenu, gg 
PoclaulcSo^ ] a [ 

PocloepetBli, 215, 2J6 
Poengwr Besar* 213 
Pberoek Tishwp ais 
Poerwakaita, 144 
PoerwBt Tandjctenfl, iSi 
Poeftoek-boeikit, 58, 60 (fig.) 

Focuianr PoelflUp 157 

Poctmg, TazuljoerTgp 
Poetoci Sihaii, log, 3 to. an 
pob gulf p 24B 

Poigar, fiwigaip 133, J37, 245 
Polcrvnili, 143 

Polyncfrinn chajactcriatics, mhe with, 
285 

Pompafigeo mountaim, 337 
Pondindllnjt, Tandjoeng* 147 

,]* 


Ponlangp Tandjoengx 
Pontistflik* 213, aaip 237; diiriittp 
331* 350 (tabLc), 35s (tabJe)p 
(Eabk„ 351 (tsihle), 357 (tiHe), 35a. 
(table) 

Popob tey* 156, 158, 183 

Porcupaie^ 281 
Porong* Kalir 156 
Port Morrabf* 300^ 3oap 303 
Posewiti, Ttl-, 202 

Foaitioii of Netherlands East Indies* %. 
Pnso, 248 

Peso depression, 336, 237* 240*'3i6 

PoKPp gulf, 237, 24a 

Fo&o , lake^ 240 

PolO* Soetigai, 340, 348 

PostUjDn Lslancb, 269 

PoTjo Raiuikabp 270 

PouJtT3i% 263 

Praboemodib, 83 

Pmmhtmn cal* 155 

Fraocj GodHKng, 148 

Pnp^tp 6z (jdate) 

Ptcanaer moiUlisilia^ I45, 146 
PrcanEcr rcsideocy, 135^ 364 (figO 
PrecTpttariuOp 333“+3^ Rainiah 

Pressure conditloFUp J24, 315 

(%.) 

Prickly peari, 2^5* 265* aSt, 395 
Prigi hsT, 183 
Priksdp Gocnooifi, t4'9 
Primary forests* 371^7 pmtm; nho, 
Beach fojiest. Mangrove forest, 
Monvoon fomt* Montane forcst,^ 
Fbin forefi 

Prince Alexander moutilaiiks* 3135 
Prin£ie» Marianne atmit, 310 
Piinscn-eilazul, T43, 163 
PriRfoi-smioip 163 

Frobalinggt), 159, l60p 177 
Proboacds mnnkey^ ^7 
ProjJO, Kftln 138, 14B, 149, 150 
Protrin* aninial, 44EO 
ProtO'MalJtv'Sp 29c 
J’ferifiuiw (bradM fcm)* 390 
Public Hcallh aervicca^ 3^8—g 
Pumice, 5a, 84 
PytbonBp C91 

Qu&rantioe itatuHia, 399 
Quarles mountains, 236, 330 
Oturtzite* 45 

Qutttemary: radta, 65, 84, 131-6* 
ig4p 202^ 233. 335; tctTEcca, 
I4& S4*P iSi ). 1S9 
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Rfibics, 418 

Oedjoeng fN. voast Sumatra^j 

S*t 113 

Radja^ Oedjoetig (W. coaat Sumatra), 
t€t Kimmp^mit 

Radjahafla, Goenocftg^ 74, too 
E ladjfrgwcai bay, iSa , 

Rn^m ArHotdi, jya 
llafrs, a 16 

Raidjoea, Poelaii, iBo 
RaHwiya: A^ch, 87, 8®, 93, 92 i Dclfc, 
55: liettj izS, rjQ, 154, 155, 
169^ 174-1S2 pitssm, 242: prrv^t^, 
T 7 ir 171. 17*; Stata, roo^ 167-rSS 
paswrm 

323, 330. 331 , 334, 335-43^ 

winual, 33S, 336 (fig ), 354 (%■): 
caus«, 33fi; Jiimml ^■amttOIlp 335, 
356 (tablt), 3S7 (table), 35S (tsbJe); 
intensity, 340, 341 (%); s^Monal, 

3357-7 341 (fi&o. 354 (fia ): 

variability, ^38; and ervaporation, 

360- 1; and Mil, 365 

Raio fonat, 84-104 ^kuim, aoi, U^* 
2l6p ZSS, asS, ZQ7, 3E14, 3*3, 3*9. 

361- 76 puitmu 384 (plats), 385 
{pkt«)p 386 (p^ate), camping bij 433- 
Bj compofiitioo, 384—6; dncriptiofl, 
381-6; destmctioii^ 3^9; pn^lucts, 
385; strurtun!, 3^1^; travel in. 226, 
381, 45^ 

Raja bay, 114 
Rjja^ Gocnociijs^, 205 
Raja, Poelau, 114 
Rajn, Sdcttgal, zoq 
Rakata^ 143 
Rambip<5«djs* 182 
Ramboct, Kali, 1&4 (plat«) 

Rameku mn^, 277 
RfimU d™, 300, 303 
Ranai, Goatiwif. 235 
Raniipo, Kali, 234+ 237 
Ranau, lake, 67, 7t, 73 f IM, 103 
Rstidangaop Soengai, 237^ 247 
Raru^^ Tandjoeng, 244 
Ran^ny, Fc^clnu^ 94 
RinaOd rivTT, 303, 308 
Rantaupandan, 8l 
RantaupAtapat, 75 (plate]!, 76, qj 
RjkdCe, 36 (fifi.) 

Kantcmaiio, Btetoe, 336 
RantepM, 239 


Rnmuituiiu (buttercups), 357 
Raoeng, Goenoeng, 13 , 3 s (plate), 36 
Cfig-)p 148 (plate), [60, i6[ 

Rapids, 207-319 ^fSnii, 237 
R&Jlm, Goenoeng, 67 
Rata, Soengait 318 
Ritai bay, 74, 100 
Ratai, Goenoenj;, 7 + 

Rat bite fev'er, 4x8 

Rats, 404, 406, 41S; brtjwn sewer, 405 ; 
control of, 4*5’-6: Malayan hcrnBe^ 

405 

RattnnA, 236, 3B4 

R". brevifirudatui, 418; Rr 
rWttmicTT, 405+ 41^8; R. norar^friit* 405, 
4 ^ 9 : fi- rattui dinriiu, 405 
Raueacr nver, 300, 303, 305^ 308 
Rawaa, Air, 82 
Rawin 214 

Rebang-fiicbergte, 74 
Rwfs: baixicr, +3^ 102-108 pmtim, 
247-32 pa$tim; Conil, 13 (fig.), 40 
43 ’ 44 . leo-jo jitf, t62-84 passim, 
211-96 paitm, 311-18 p&tMrm; fruig- 
43, 100, 173, 186-196 poxiDn 
Refufic djsposdl, 423 
Rejarig basin, ait 
Rembang, 15T 
Rcaaabariig bay^ 174 
Rsogas, 385 
Rmjjaadfihkiok, 169 
R^ftgQt. 96 
Rctih ri^ner^ 96 
Rhrumitic fever, 418 
RbiflOCenM, 192, 337 
HhinoaqlAroma, 418 

Rlihfiphora, 378 (fig-). 379^ 380; trf flba 
Mangrovea, Mangrove forosts 
Rhizopitm-a^oE^ 41 
BKododcfidrotis, 320 
Hiam Kanan. 2 t 6 
Riam Kiwa, 216 

Riccr cultmtian. 6j. (plate), tgo^ 
5a jirt,™,. nBj, 356-aft/iflMrt,; fields, 
56. 68. iifi. ,j6 (fin.), ,42, (pints), 
■45 (plnta), ,46 fpi^| 

^«iFi. 434 (plat.). 550-66 poMiim: 
m difrt, 419-20, 421; poliabed, 420, 
4^1 

Rice birds, 192 
Ricti«, 4:22 
Rigadi biy, T14 
Rtndjmi volcano, aa, 263 
Ringgi t, Goenoeng, 177 
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Rindog, Boctit, 

Rintja, 3715 

RJduw HTchjpclflHo, iz 2 r, 113 IS* 

Riouw and Liiig]^ anchipel^Pr 47^ 4^> 
78 C£g4 79 (Mg\ 113 ; fif™, 3 (uMe)^ 
populatkm, 3 (Eab^e), IZ4 
Riouw <fl OiulcrhaadjtbKieil, resi¬ 
dency, 1Z4 

Riouw tcnlt, lai, T14 
Ritabcl, Mse LwiE 
Rotwg. M, 254 Cfig*) 

Rncalan li^nsEir, 290 

Roebp Taniljociix, 

Hqcmbcipon js3iiid+ 315 

Roembid, 14& 

Roembio, Saga 

RoctigaUp SfKn(^, 314 
Roen^iiag, Goenomsf, 7a 
RoepAT, Poclflu, 93 
Hoepat, SeUt, 93 
Rakanp SoczigBj, 64p 93, 94 
Rokan KM, B 4 xBt[aU 64 

RjQkEtinda cialer, 3G 
RofiiJuiR laEandp 7, 34, 396 
Rongkang, Sex^gai^ 240 
RoAn 315 

Rotangs^ lee Rattaiu 
Roti, 7 p I^, iSo 
Roti atiak; zSo 

Rubber piiuiibidQEiSp 157, 161, 326 

Runiphius (i^K-1702)^ 297 

SdbMg, 86, 113 (platBX Ti^: tea-chett 

faetDory, 113 {plait) 

Sabrtp TiLnd^Dcng, 313 

S^cj:fuxrum ipmitmEum^. 391 
Sago^ 121^ iz6, 226, 274-93 pflJKWp 
jio, 31 r ; in diet, 429 j palniB, 297, 

387 

SagDc bnyp 174 
* Sahocl-iiind*, 10, it 
S abocI ahdfp 6^ 14 (%,>, 15^ 231^ 3«j 
^S»ata af, 41 

Sl NLcolaa&pnnt, 165, 167 

SalftbauRkq atiaitp 349 
Salajar, 

Siilih, Coenoeoff, 137 {plate)p 144 
Salang, iig 
Sb l^oei if laniia, s [9 
Sfttfl^ti iaknd, 313^ 717 
Salcb bay,, 268, 169 C5g.) 

Salimbap, 2[r 

Salolof^ 317 


SaiCp 22b 

Snk fftctoiiefr 197 

SalE-pam, 195, 197, 263p 167 
Samabalkicogp 219 
SamajindSp 217, 2lSp 223 
Samba, Stioigsi, 214 
Sambakoeng, Soanj^, 224 
Sam bur, TiUidjoaigp aobp 213, 214^^221, 
zza 

SfcnbaSj 262, 216 {plata}^ 409, zai 
SaDibaf, Soengli, 209, 227 
Sombaa-kc^iJ, Soengaj, 299 
Sunbat bay, 103 
SamDsir islaxtclp 6 d, 6t (plate), 62 
Saupang, 197 
Sampang, Kali, 197 
SAmpAra^ Sdengaip 23S 
Samplt, 214, 

Sampic, Soejigai, 214, 222 
SsmpDCBD, Kill, IJ9, 178 
SampOeroObaiiinau ^FatcifalL, 61 (bg.) 
Saimrui, 289 

Sanutorbi, tubemdoak, 398^ 417 
SuidAkanf J34 

&iidflJwo9d, 256, 268, 277^ 179, 297p 
310 

Sandulwood ialindp tee ^^oemba 
Sandaxig, Soengai, 239p 143 
SATidbiUikii., 90 p 179^ 187^ 207 p 313 

Sand dunes, 44, 86p IOI-19 pdirpn, 
130> i49j. ibij i6z, 179--96 pujjim, 
3IQ 

SaadEies, 42, t9Sf 437 
Saad-wAp 34 Cpbitc)^ 159 
Sandatmusa^ fl. xq, 77 , 84 , 86 , 7114-207 
pmtm, 304, 366 
Siijiipcaiig Apl T-okano, 11 

Saageangp Poclau^ 269 
SangRau, atl, 2E3 
Suigihe ialanda, 7^ 253, 354 
vokanoea, 21 p 24 {figO 
Sangibe^ FoclaUp 253 
San^ocIlTanff bay, 114 
SaiiitBiiEnit 422—3 
Santigi, Tandjoeng, 147 

S^HfacK-K SDeogaip 248 
Sapal, Soengiu, 139 
SdpdLn, l^ycwnoda 
Saparetea, 292, 293 
SBpikcrcpj 34 
Sapi-utaup as5 
Sapodne, 193 
Sftpocnaiig, Tflndjocngt 
Sapoaian, Gnenoeng, 134 
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200, zoi, zoz, 

Sarokiar Kflli^ 197 
SamlanADcn^ Ga, Gz 
^SA^k«\ W Molummcdana 
Sttumlsklci, zg6 
Savftnn!i, fri, 77^ 17G, zz6-h]7 

319,373.3^J. 395 (plate); deacriptiQii, 
39+“5J forat^ 3zo; palm, 3:78 (plutcj, 
394-5 

San'ah^ i» HIcq fields ' 

Sawahfln. 332, 356 (table) 

SawiolilDciiizi, 66 

S«wat, Gocaoeng, 144, 147 

SaiAzuas, HZ 

Sawebn, TaodjoenH, 314 

SarHaniUfi, 119^ 313 

Sawcw, PgcIhu, 7, 16, l8* 

SEWE>e Sea, 7^ 2^7 
Scarlet fevier, 418 
SchLIdpad islanda, ijx 

Schildpaddeo bay, 149, Tfi6 
Schiah^ 52-67 ijz, 133^ 

^linr, aTfi 

Sf^OUteti ialanda, 3x4, 313 
Schwancf-B^beti^e^ 305, 207 t 31 a, 114, 
315 

'Scorcbiiijy clouds\ 2t, 29 (%-), 30^3*, 

ja i 

Scarplona, iga^ 437 
Screw-pinM^ PfZfiNidPiHf 
ScuIptLEna, 263 
Scurvy* 421 
Sea mokes, T92 
Sea water, clarity of, 49 
Sca-woi'cs, 18 
Seaweeds, 45, 376 
Sebo, z8a 
Sebflkor bay, 314 
Sebanj^ Poriau, Iz6 
Sebesa* PdcIilii^ ido 
S ebjor iiTTcr^ 30^8^ 313 
Sebbit, Guecwjciijf, 7a 
Sebockoe^ Faelau, 100^ rw. zoa* 323^ 
ZZ4 

Scbockoc, SoetLgai, 219, 

Sebodcoetj J« Seboekue,. Poelau 
SccDadary foreit, 84+ 129, 397, 

373. 374i 3S9» 390 

Secoadeiy Te.^«taEia£]g 3S7, 389-391 
M£e aito Secondary f^rut 
Sedaojo, TondjcKng* tyB 
Sedimentary rocki, 52-6 pmim. 71-S5 
P^Stw, 104, 11&, 131-79 ^cftrifFT, 233, 
a 37 i *78, 304, 305 


Segab, Scengii, 219 
Segara Azmk^ tG 1 
Segoia Atlakaii, 149, 3:86 
Segoro Wedi bay, /ht pri|p boy 
Sekadan, 213 
Sekadau, 212 
Sekadou, Soertgai, ztz 
Sefcajan^ Soenj^oi, 294, an 
Sekajoe^ 8a 

SekampoerLg, Vim, 74, 84, 99 

Sricat bay, 313 

Sclajar, Poclau, ia 6 

SetaniHii, Air^ 71 

Selantaii, TaivdjoeiiUj ^2, 223 

Sdat (strait, channel), tit voider proper 

Oaine 

Sebtinj Tandjoenjf, zo 6 

Selatjiant(jaEifi, 94 

Sele strait, 313^ 317 

Erie, Tandjoeng, 313 

Selinmjf, Soengoi, 217 

Eeloe ialimd, 295 

Seoiadjld^ fCali^ 195, 197 

Seniangka bay, 48, 50, 73, 74, too, lOl 

Stmangka petiiiiauJn, 74, loa 

Scinangfca, Was, 73, joa 

Senunac, Poelaii, 2G0 

Semsoe atraft, ago 

Semarong, 170, 328, 399 

Serrebakaeng, Ecuaigai, 2i9 

Semhilan* Poelau, 92 

Semborioe. Trick, 13^ 

Semborioenfiaa, Tandjoeng* 179 
Sememe Volcanoi, 22, I35* 136, 1591 

334; dcacnptiari, 34 
SemiiKhfng, Goenocng^ 71 
Eemiiaii, 209, ZTD, aii 
Semonj^rniifl:, CewnoenH, j 77 
Sempoe, Perinii, 1G3 
Sene ba>V 183 
Ecnebod, Ttmdiaenfl, et 
SenlHni lake, 306 
Sentigi, Tatidsoeiig, 169 
Sepik river, 3«, 303 
Sepewtib, Wai, 84, S5, 99 
^faja, Goenoena 35 ^, 259, 262 

!W™R (Jhvii). 143^ 1^6 (pUtt), 147, 

*67 

tee Ceram 
Setang, Kali, tsj 
Serdang, Tindjoeng^ 99 
Sergang, 196 
Sermata ialaod, 396 
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Bcrara, 2^, 24, 

3 lli 

SefocwBi^ ^ 

Scndi^ hiUa, (fig.) 

Serpentine, gifi 

Sesajap^ Socftgaig 2x0» 

Seatawaihagam, 55 
Seumewe islflud^ BE 
SeufiAgan. Krt>e$cif» iij 
SewoCp GocnocaR, [35, rjS, 

Shales, S, 10, 79, 1*3 p 205, 235^ 369 

SheJtm, 4J3 

Shifting cultivation, 84^ 32.1 p 3681 37^1 

374 p 389 

ShippinR routci, ja3 (figr), izfi 
Shwea^ 119, 3S6 (^]g.) 

Shrewa, zSi, 2&7 
Siak* Soengiip 77,, 94. 

Siifc-ketiU, Soejigaij 77 
Siek Sri Lnjdmpoera, 94 
SiMmok, Tendjoengp 222 
Sieoc, PUeliLiL, 253 
Sinpiapi, Tandjoccg, 93 
Sibalik^ Poclflu^ 2^ 

SihaiJ, Soejiig&i, 2ii 
Siberoct, Poelau, 47, IZI 
Sibij^ioep 119 
Sibigoe, Locnoe, 119 
Sihoeatan, Dolok, 58 
Sibcl 3 sH^ 39.1 
Sidajoe, (7^ 

Sidcmcng. late, 233^ 2^9 

Sidole, Boeffw, 133, ^44, 

SigatB^ Poclau^ jai 
Sigefi, Soengai, 243 
Sigli, 56- 86i 87 
Sihaboehahoe, Delok, ^9 
SiEiibi, Oedjoeng, 112 
Silnboengn Wai^ 71 
Silfldcng, 25J 
StlKKi ferry, to6 (pkte) 

Sifice, 363, 363 
Silkic acid, 363 
Silonbo^e, Bockw, 233 
Silver, 231 

SinuiiEMsk-tniiiDek^ Dolok, 5S 
Simau, 106 

Simnikiee^ 47, iiS; pqpuktiofip izo 
Simpang Kiri, 37 
Simpung Olim, 90 
Simpong river, tiz 
Sinohang bay, ^19 

Siruboefl, Dnlok, 5S 

Sindmigbajaiii?, r88 
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Sitidjui^ 2^0 
^SiEigapore Ear\ 40 
iSingaradja, 262; phi fl, 238 
Sitiggalaiig, bfip 35c (cable) 

Slngkang, 335, 239 
SinE^tek, iake^ 68 

Smgkatuk-Solok ttoiig^H 66 

Singkawong^ atjg; hay, 221 
Singkep, FocLaUp 124, ia6 
Singkoeimg^Batang, no 
SintEJig, 205, 206, 21 ij ^iZt zzt 

Sioelikp Sorngaip 68 

Sipetot hay, 158 
Siporap PoNdau, 47, 121 
SiiDCJig vTilcaiiD, 22^ 273 

Siriwo civerp 315 

SiaaJ plantatianB, 33 

Siicwbcndo, J59 

Sitocgal, Boekit, 78 

Siwa, Tandjoengp 25O 

Snsfajan palm, rw BofitituKjlabeiitft^ 

Skin diBeaBca, 41E 

Slunet voEcandp 22, 13^, 136, X47p 148 
Slates, 8, 5lZ-^&7 ^Jjifnp no,, 120—JZ 
pasjim^ 304 

Slbkaht Tandjaezig, 179 
Smallpox, 417; Lmtihite for,, 399 
Smuggling, art-aia 
Snails, in diet, 429 
SnakeSp I22p [92 

Snowline, 393 

Snow mounCaiqz, sw Nassau moimlBinfi 

Scaaioe, ref Trdottp town 

Sobergrr riTer, 303, 305 

Sodong, TaodJoeiig^ 190 

Soeadja^ Tandjoeng, 316 

Soeakhslcheng, iia 

Soebang pasa, T07 

SeekaJaiiaH 213^ 221 

Speta T^anting, itj 

Socket, 36 (fig.) 

Soels leJands, 24, 253, 2S3; 289 
Socmalata, 245 
Sodnara, SeCRgai, 238, 249 
Socuibap 7, 16^ 257; coasts^ 276, 278 
(pbte)>; description p 275-7; physiciJ 
features, 275-6 (fig.); vi^tadQD, jyfi 
Spemba stnit, 257 
Socmbancfie, 2^ 

SoembawSp 6; adjacent iaknds, 26'^^-70; 
coasti, 268 (fig,), 269 (fig.)- descrip- 
tkmp 267 (fig.), 268-79: phyiical 
features, 26a ^ vcfretation, 26Sj i-ni- 
rauMca, 22, 23 (figjp 24 
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Soernb«rbat&, T^iudjoeniE, 

SoembcT PacEjaiif^ 

Hoembingp GM^o^ng, i4^ 31 (pUtt), 
70^ ^15. i+g 
Soecnb/enir iMyp i 9 j 
ScKraciiEp, [96; ba;^r ^97t 

knd, 196 (^.), 197 
Scsonpoer, Hatsj^, ^4 
SoaiipcKr dnii^p 64 
*Saeiuid-bmdV m. 11, i;cf 14 (fig-) 
Soctbda shelfp 3^ 6g ti- (Eg-), t4i 48^ 199^ 
331, 140; coasts, 41 
Socndn atraitt 16p , 35^ 48^ 49, 74, 7^ , 
^ 0 , 99; COtSBtSp l«-2 

Swidoro volcsno, zzp Z4S, 149 
ScKagai (nvcr)^ t£e under pmpex nvne 
ScKngailiAip 12^ 

Socnj^aipcnoeh, &9 

50431 gkiBIlg 266 

So«cb vEtdcte,. 73 
Socpion isEBiiid, ji8 
Soefabdya, 146, 175; ciimatc, 349, 333- 
hofipitai, 399; medical kIhhiIp 398 
Sotmbiija Gtraitj see Wcstcr^-namatEr 
Socrokams, 30, 131« ijfij biaki^ 
iSSi 15G 

Socrocngaii^ Dclokj 59 
Soe^Qb, 56, llZp I [3 
SuctiBna^ 379 

Sails. 339-370; 360; doIoUTi 364 

(flgO; crokiia. 13b (piBtc), 3^. 3S9: 
fciTilLty, 365, 368-9; formatioflp 359- 

66; Sat^eritii^ 36z> 364; VQScanic, 34 

Ifie-l. ass, aw. 364 <lis 4 390; 

watfrloRg^, 363; miCTD-DrgsnisTTta 
iiip 36Z. 36S: moncmfiivt of nearer m, 
360^1; and OBritulTurr, 361; and 
drainigt^ 365: and evapofUtiorip 365; 
And natumi Vrgetidon, 366—7; and 
plant growth, 359; and parent mater¬ 
ial 363^; ond Ittinb^ 365; and 
relief, 359: and tmipcrAture, 363; 
set aba BIa^ ca^rhin BlriUthcd canha, 
PodrolSr Tropical red 
cartha* Tfopical yellow eaetba 
'Soil Enining^, 368 
Softl water, 36Ip 363 
SnkiCB, SoengflL Z35 

Kalip 1^7 

Soifntmm, aci-64 pairita, r i7, 134(6^0 
14a (Eg,>p (fig,), 170 fplatc) 

diotlolD, Bodoe, 244 

Sola, BengAwui oer Kali, 138, i39p 150- 
6^1214^, 173; dclti, 175 (fijj.) 


^lak, 66 
Sokn:^ 362, 27^ 

SonggUtQp 149 (plate) 
jS'anvwTntin, 41^ 379, ^au 
Sopoeun volizanq, 4a 
Sorendidori 318 
SoiikmHrBpi i^ologsa, ZZp 64 
Soraag, 399 

Snrnnfl, Tandjoeng, 313, 314 
SdtDiigdJcHckncxig, 2^66 
South C hinji ^cap 48^ 9°, 94 t 9 ^ 
i99i 225; depth, 199 
Southrm Sumatra HlghJojids,. 67^74 
Soinh and E*at Borneo^ rwaidencyp zoo, 
301 ^ 336 

Smith Natnena kkndSp Zzj 
Soya bezns^ in diet, 4^0 
Spermonde archipelagOp 13 (%.), 3 J 5 i 
i|Op i 43 
Spices, 307 

Spice islanda, aee Moluccas 
SpmJeXf 376 

Squalls, 328, 329 (fig,), 335 
Srengat, 32 
Staring h^-, 34^ 

Slone in bladder or kidneyp 419 

Stone of Kapan, 379 (plate) 

‘Scrarta Rhododendron^ 
tnMi^sbathrieumX 3go 
Stmita Sefrltmcnts, Zoo 
Strand Vegetation^ see under VegetAtian 

Stnckland rii^'er,. 303 

StlOOdmcn-kaapp Z43, 344^ 24^ 
Suceessiona, plant. 350-397 
SugATp cuItiTution, t49p 150, 156+ ifOj 
171. I 77 i t 7 &:F 3aig 375; &ctor7p 17J1 
177J in diet, 420 
Sulphur, zOp ] 17, 2g2 
Sumatra, Sp li* [4, 16; adjacent iaiands, 
47,48p 49,11^30' nnimal life, igl-lj 
area, 3 {tmhlc); climatep 327, 333, 3437 
<te>aliielda, 63 p 66; awiSp 41, 85-113; 
coast mapB, la-y to, 87 (fig.); diitrihu- 
don of vagetstiotip 382 (fig,); dmin- 
ftge pattern, 54; 

l^lft and plaijWj 74-B5; mCitJintnifl 
52—74; physical fentUJCS, 48—85; 
phyitioal history* 50-85; phyifcnl 
key to, 53 (6g.>; plinTation area, 
SO (fig-): F^pulatkifi, 3 (table); poT&t 
9a; re^orui dcscriptiojl, 53^5; 
retidcncies, 47; trend Linca, 5a; Vol- 

OHnoes, 21, 24 , 5s^ 51 (fig.) 

sumacma^ 339 




SuruhiEic, 333 (taiblc)^ (t»bi*)K 

353 (tib^e) 

SwHmpg> 48-250 pastm^ 278, 290, 

296, 305, Jl 7 r Jitj 

SiMimp forest, 77, 84, 90, 94, 169, I7lr 
179, J07. 2llp Mlp 319. 37b, 387 
(pUte); dcacriprion, 387 
S^'eol pntBtoofip 321; 'm liict^ 42O 
Swiftsp 227 

Taboctn zoo 

Ttboejocngi loa, no 

TadjAii], 129 

T. 411; r. soikm, 

4Tt 

Tafclhoek penimuU^ 2^Bp 259, 262, 
266 Cplate) 

Tajon, 209, 2iOp 2ia 
TajaUp SoenRHi, 211 
Ti^imdoo itlACdap 294 
TakEngoun, 56 

Talakmaup Gootiocn^, 65, 108 
Tilaodjang, tee EjiggiLno 
Talaug. 197 
Talanff vdicvia, I2p 66 
Talatiioh, Podm, 252 
TalAud uJomlSp 253 
Tababw island, 269 
Talilboo^ liver, 285 
Tali»ei> 231 
TaloeV. n* 78 
Ttvnbaky tee Fis^ipoiidis 
Tflm^Ortjpanp a 16 
Xambanan, 259 
Tnbfinan, Pick van, 25B 
Tambcldn t^tands^ 225 
Tarablingan, Danau. 258 
Taml™ bay, 244, 248 
Tamboelcoc, GoenofCDffj 195 
TamboenTodaiiRp TandjOengt ^ 
Xambom, GMfMwnpp its, 268 
Tamiang, OodjocaR, 90p 91 
T«niaiig+ Soengii, 57 
Tamtwlpl bay^ 317 
Twpang, 102 

XampodanaEkdjaiiR, Doldk, 59 
Tamrmu mountaiiu, 300, 303, 314 
Titnaiiabala, Hi 
Tanab Grogoi, 217 

TiDahiiiMa, rai 

Xanab Merab (Borneo)^ 219 
TaJMib Mereh CJam), 174 


521 

Tanab Morally Tandjqeng (New 
Guided), 3IJ 
Taiiali ™f, 17a 
Tansib, Tandjoeng, 170 
TaoAkeke, Poclau, 243 
Tanaxocbop 303 
Tandikit voKcana, 22, 66 
Tdncljoengi So 

Taiidjociig {aipc)p tee under pftPpCr 

name 

Tandjoeogbalai, 

Tandioengbocajiiboeiya, 234 
Tandjoeoi^Otar, 267 
Tufltyocng Lajaxp frt Jm^Vs Eei^tie pimt 
Tandjocagp OediuciiR CMaikjert)^ 195^ 
197 

Tao 4 j 4 >ciig, Ocdjdeng (SuinatraL 
102., 106 

Tai]djoetigp 4 lldan, 1:30, 355 (rabk) 

Tandjoengperakp 176 
Tandjoengpicung, 124 
TKDdjttengpoera^ 92 

TEindjcHiiigpiiDkp 167 
TarycU<^£nRTadiap 99 
Tandjociigretieb, 219^ 

TaD4i<>enRBari, 144 
Tandjocogsclorp 219,124 
Tandjpengp Tafidjoeng, 9^ 

Tonebe, 243 
Tan^rang, 147 
Tflngga, Goecneng^ 56 
Tanggamoa, Goenociigp 74p 102 
Tsd^dt Tebak, 74 

TatigkoobanprabDo voIcbJIo^ 22p 27 

(plate>P 144; de«:Tiption, 27 (fifl-)* 
abaervatian poatp 27 i mififon on, 
338 [%,) 

Tanimbar lAkods, 6 , 7, 183: d«exip- 

tion, 295-^ 

Tapiii, Lrongp 217 
Tapukcciean, in 
Tapaii, Air, 106 

TapanncLt bay, 59^ loB, iro, in (fig,} 

Tapanueli luj^landa, 62-67 

TapHDiDeli mideoqr, 47 

Tapfiwcimiip 411 

Tapioca, 226; Ifl diet, 420 

Tapirs, 191, 227 

*rMpO«lg*kaoaii^ S[Krt^4 77 

Tapoengkin^ SoHlgfll, 77 

Tspow^ no, Tt2 

Tapofcreng, 31& 

Tarakin, 119, 224 
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INPEX 


TuskkiUip PvellLit 119 {and platc^p, j j4. 
TaiBkozip Siocn^j, zz4 

Tantakbodoeh, 94 

Taroj jzi 

Tifocb volcanoj ji (pliiic)p 3S (%■)► 

TarDcsan bay^ in6, 107 
Tarptftovng, 59 
Tkzri!^igi , 

TuLknudD^p 1S3 
TasJkmziaja, zS, zg 
Tata Z77 

Tawa^ti, 333 
Ta^aclia^ &[jeii|;^, 34g 
T 4 warp Lwet, 54p 56 
Tea pJantalioita, 143, 14^ 

Teak: forcatSp i5t>-^4 ptffJriWp 

pnjiim: 393 (plate)p 393-^5 timWp 
ig*; tm, j« grjcmdu 

TcbbigtiDEnii, Poeta;U, 94 
Tebo^ BaTBitii^^ Sn, S i 
rmaaci 393 

Te^, 171 (ELod p^). 317 
TcRin, Tandjoengp 313 
Tthnrocp igt 
TcbRB bay, m, j J3 
Tela^bodas, 28-39^ 39. i+5 
Teb^ PixIau, tzi 
TeloHck AwanR, 

Tcinck Djapam 

TeJock Seumawie, 88 
Tdoaka'wxr, Oedjocngp t7a 
Tdoekbefcoenfi, S5, 99, loo^ l^j 103: 
duirucrion of, ^5 

TcliMiktanR^lnift^, Atr^ 8a 

Tcloeti ba>-p 291 

Tfktk (bay), jj* umLfr pmpet fismc 
Ttmbeiif Biifan^K SOh 81^ 81 
Temiang, BDckit^ 7a 
TwrtSang, PoetaUp ra^ 

Taniang atrait^ 126 
Tqnpep lake, 235 , 439 
TcmpcrmEine, 3 * 9 - 31 + 33a» 350 (table); 
airp 349 (tabic); imicnifHi, 33a; ^cl 
331 i and Mil^ 365 
IVntppelinR SxnRst Salak, g6 

Tuuuit 279 (plife) 

TcfiRarciciR, 2(8 

TetiKg 4 T*grbergtc> 33-34 p ijVt 

i 59 p tV? 

TentnkcifrtaEiRan^ Gxfwnifp 133 
Tpom ii1and+ 296 
Tkkq vDlcono, 22, 24 
TcjamanR, Air, 104 


Xerboeng, Batsjig, 96 
TfTsJo, 379 

TctclanBi Tandjoefi^, [90 

Tefmiteap 191 

Tcmate, sj, 183, 285, 287-S, iSg 
(pkEc), 298' phyiical feaciirea, 287; 
^ttlementap 2S7-B 

Tertiary rocka, TO-Iip 50-84 pnaurt, 
193-58 piastm, 179^-94 pauim, 333 

435p S59p 275p 305, 318, 365; ™l 

bearing, 150, 57 
T<f 9 notn+ Kroeeng, 56 
Tmpin Ano^ 118 
Tewc^ Soengal, 2x3, 3l6 
Tbaxch* paliTip az6 

Tbundcfatnrrm, 323 p 336* 340, 341, 
342-3 1 sraaonal fra^uennVp 343 (fiR.)p 
358(lable) 

Tiangsampanp Koeala^ 167 
407, 437 

Tidal f« Sea-waves 
Tidore; ialajid, 2S3, 285,488; tnwa^ i 38 
Tjg^podoth-gcbergte, 75, 76, 7^ 
Tigm, 191, 194 
T1jj|^ ularLdjFp 25 ( 

TdtKp 107^ T(^ 

TOamaeta bayp 247 
Timberp i2r, 126.499 
Tnnnr, 7, 11, 457^ (fig), = 7 ^ 

fpiare); adjangneisLandsp 280^ dimatc, 
3 ^. 3 ? 8 p 33dp 335 ; coast*, 278, 279 
(and plate); dcacriptiDn, 477-80^ 
flora and laufia, 479; physical fea¬ 
tures^ 477-8; Srtdementa, 279; 
re&ideficy, 477, 379; a™. 3 {tthk]s 
popEikbon, 3 (EBb]c)p 
Timor Sea, 6, 333 

Tin, 8, T 42 , 126; minbe, i48x *30h 33*^ - 
ore, 126 

Tim^a iJPiAriVaifl, 418 
'Tin-tslaada, 48, raa 
TioeSap 149 
^arq artsit^ 435^ 

Tiwx Ata Mbotpoe, 4a 
Tm™ Ata Pobj 39 
Tiwoc Ni>c* Mdm Kp^h Fai, 40 
Tjaiaog, 36, iJ3, 

TjalinR, Ocdioeiafl, 114 

TjEma), Kali, 17 T 

Tjamara, Tiuii^joeiig^ (65 

^ajigkoome, TamdjqftiB. 191 

TjapaJxloe atrsil, 489 

Ijapif Tandjoeng, 181, 1S4 

Tjareme volcano, 24. 135^ 136, 143^ t 47 


INDEX 5Z3 


TjfltUCTi GcKllDCd£+ 

Tjcrhanp Socugai, (plute) 

Tjemanip 169 
Tjemafu, K«J|t 1&9 
TJ^mArt (t7ee>p su CfiAUtriDi 
T^empi b«jf ^68 

Tj^^niko, 96 

150101111, ScKiiEai, 335, 339, 
Tj^tirckaujr, Soengu^ ajs 
T 5 eroetj«Pj Saengni, 
njunadjofr, 144 
TJift-sem bay, 169 
TJibiiMedn^im, 190 
llibChtllUp 333 (table) 

I’^ibncagocf^ 165 
Tjidjt^4:la^g.p 187 
Ijidocrwn, 146^ 167 
llilccipbditg, Ocdjcbeng, 190 
Ijikerwig, 147 
TSUtonctigj Tandjotna, 

Tjilwnflja, ibg 
TjilAoctciirczi bay, iSS {Gf.) 

Tjilft^p, T49, ifiz, 179, 1B5 

[B6 

l^klpdaej. 149 
Ijiletocn^ igo 
TJiboiUl, 165 

TjilSwDcna, 167. 17*5 (pime) 

TjtrnandLri, 144, 189 (plHte), 190 
Tjiroaiwek, i^Sp 139 ^. 144. K4S. l#n 167, 
169. ^TOt delta, 170 (ilg,) 

Ijbniifldei^ Ocdjqetia^ 

Tjira, Tandjcwaia^ ^03 
l^iootjoMlfc 146, 167 
TjjpatDcdja, 188 
Tiipcttr. 333 {table) 

T]ipeimdnjj, 145 

Tjipocottgftrap 146, itq 

ljipai!tMnfl|raena» iftj 
TjiaodjUie, 144^ 167 
IjIsadcB, iRB 

Tiitmdoej, *38, 143, 145, igg 

TjhanEla, 188 

Ijitamon, 138. 144. 14*, (plate), 

]6fi, 

Tjiieareup. 163 

Tjit^cfcs* f«r Geckofi 

Tjitjiiih, f44 

Tjo^dakt Podau, myj 

Tjc>ektK Redak, jj« Tjina^ Tandjoepa 

Hcienwa Gooioetia, iifi 

IjoerahTM^, 183 

TjnniAi. 149 


Tobs like n^obft-tnbtirrb 4^. sS, 59^ 

6d (figOp (^IF^ plate), 

TabACco plaamtionB, 6a (Bar)p 6 j , 19^;, 

336, fioftim, 3*1; of 

rlbnate, 337 
Tobclc^ 3E7 
Tobiali, 12B 
TeboU, 3 J 3 
Todjo, 34B 
Tcica), 295 * 

Toed^ TAPdjooiai ii'e VerkcttBliuck 

Towi, Oedjowg, laS 

Tocangkoc, FocLau^. 13a 

Toebft, Oedjo«ng, 114 

Xocdjcdb^ GiKDDOiar ^7 

Tnrkang Beat talands, 16, 17 (fig.), 353 

Tocladcuggi, 347 

ToelangbAvi'apg, Air w Wai, ^^4, 99 
TuciodgHgDCDg, 156, 183 
Toertibfing Hiiiag, 314 
Toanbang Sambas 314 
Toeirbvig Toeifi. 215 

Tooigkal, Socn^ai, g 6 
To^taiLg, Kali^ 148 
Togian ialflnda, m Schildp^id taknik 
Toginm^ FoclnUf 35s 
Toktk mourLtftln^, 234^ 338 
TolitoU bay, 233, 244, 345 
Tola, gulf of, 343, 346^ 348 
Talok buy, 246 

Tomiai, gulf af^ 233, 24fij 245^. 246 
(and pUte), 247 (afld plllte)^ 248, 353; 
twn, 347 

Tcifncin bay, 134, 235, 23S, 240, 241, 
348, 249 

TofickiWa Kdi, 238 
TMidaimt \mkc^ 234, 337, 23S 
Tongfta, 177 

Tocigcnu^ Tmidjotfig, 313 
TonidUHr, 248 
Tofigkoko irolcuia^ 23 
ToradjEfl^ 230 

Totm, Bating, 59 
Turricclli 30a, 395 
Tosari* ciimnrti, 330, 349 (tabIcH 353 
(obit), 354 (tnbk), 356 (tiibk), 358 
(table) 

Totpi^ 231 
Toumuditie, 44 
Tfanoctij late, 23lp 235. 23B 
TntchdffiA, 418 
TrwiwsySi 106, nq, 171 
Tnngui kknd, 295 
Tmnfl, 3Q«j 



WDEC 


Triassic mcki, id, 70-S3 
iaa -9 a*ip *78 

TV^^rir 
TrinO, 130 

Tripa+ Kroctffl^, 54, 57 , ^^3 
Tiitnn biy, 3^^ 

Troenfioo, 59^^ 111. 113 
TrHTjfdMp 75, 307* 3iOp ilSr 3iG 

TrqjiQiiff+ 14s ^ 

Ti^mlficuia delimu^, 407 
Tnopicail red earthy 363 fligOp 3&4i 3^5^ 
366 

Tropical yellow earthy. 364, 3G5, 366^ 386 
Titipicat utc 3 Ti 4 * 3 ^ 4 . 437 
Tubcixiiloflia, 41^-7:; Simtoria, 398,417 
Tufls, 8 , iQ, 53, 71. 77 » 6 op I IQ. 133, 
tBy, 236, 263 

TtfiWMH, I a 

Typhtaid. 408-9 
Typhoons* Jifij 389 

TypiltJJ, 406-7: fiCTklb, 406; tOliHnF^ 
406,407 

Ularr ribu, l^^^balanff^ 192; tanflla, 192 
Upflc tr«, 3S5 

Upper Kapoeas mountsin^, 204. MS, 
IJrvilIc* Kaap d'* 308, 316 

Vaconatorap jpfl, 39^ 

Vaocios, 399 

ValscHi Kafip, 31O 

Van Dmlm 56 

Vsji Heuisz omgCp 58 

Viin Reei fans*, 300, 305, 308, 316 

VnrkeEialHiek. iOd 

Vt-frmtion, 371-97: commI, 376-^: 

QiDuiitiLiti, 396-^ J aceondaiy, 307, 
389-91; atniiid, 376: and dimate, 
327, 374-fr : *tnd rainfall, 371; types 
of. 373"5i of Borneo, 374; of 
Celebes, 253, 255-6; of flom, 271; 
of Madoen, 195^ 374; of Soetdba, 
276: of flocnihawa, 26a; dlSIfibutkin 
in Bortieo and Celebes^ 392 
diatHhutioii in Java, 375, jftfl tfifi.); 
cHnrfbiitieii at Leiver ^^oetiik bJande, 

38S (^. 3 ; diatiibiitJDii in MoluCdaH 
ind New Guinea^ 395 ffig.); liiitn- 
buticHi in Sumam, 3S2 (fiff.) 
VencfenJ diieasei, 414-5 
Ycrbcclt naoiin,tains, 235 
V^rria rAa/rroe, 407 


Victor EiTiTTiiimjEl 303 

E^'nio (viDlcls}^ 397 
Visibility, 334-5 
VitHmina, 419, 420, 421:* 422 
Vla^e Ho^p 102, 103, 104 
Voj^clkap, 6, 7, 299n 390, 302, 303* 306, 
30»P 313 p 314 

Vokanidty^ 18, 19-21 j 143, 148, a?* 
Vokanic roc^, 3 , id, 1 [, 50^20^ 
^kWJWt, 233^ 235 p 252. 278, 292, 318. 
366 

Volcanoes, 14, 50^ 131^1 ^3^" 

303 pa$sjjnf 364 I[6r.); deaciiptidns of, 
18-40: distTlbution* 21, 23, 25 
24 (fiyOt a^t 54 eroeioD of, 

31, T36, 142, 23s, 313 (plaie)p 
j^dimtx of, 136; rainfall do, 338 
(6g.), 341 waminsf cif crtlption, 

31; fabscTTBtian pualag fee under 
proper rmnoe 
Vricndsdwps river* 311 

*W" geberBlCp 55* 56 

Wai (river) lae tnre/cr proper name 

’Waifraou, 317 

Wai^ kland, 6, 314, 318 

Waikelo 276 

Weilima viakte, 74 

Wninaapoe, 277 

Waingapoc b^-, 276 

WaitclM bay, 274 

Wajori fiver, 308 

Wakdc EBb^da^ 316 
Walahflr, 147 (plate) 

W&lamuc, Socngqi, ^35, a^q 
Wallaby, Jzo 

Wallace^ Alfred Husscll, 2&0 
^WalUce'i s_ 2 rj, 255, 2S0, 373 

WflTor, Oedjoenfl, 103 
Wunu i.laod, (,ftd plate) 
Wanekrama, 176 
Wjmdameri bafy„ 315 
Wanftgetip Goenoeng, a7(j 
Watvsiwang;], Poelau, 351 
Waockata, Boeloc, 336 
WaponfiES river, 306, 313 
TandjoeiiR, T77 
Wartftai river, 31J 
WarexiRa bay* 274 

Soengai, 214 

Wariran, re? L^atnln, Hi 
Wannuidi^ 306 
“Waroe bey* 291 
Wnaian river. 30S, 313 


Wajpi, 191 
Watamponc* 350 
Wacangap, Goenotng, 

Watcrfallfl, 237^ 238, 139 
Wrtte«pQUta, 339 
Water BUpplies, 433 
WatO^bcla klandar 794 
WatpepawaPp Tandjceng, 182 
Wat&on, Sir EtiHlcpltn, and moLLlia^ 490 
Wawonida bay, 368 

WV PpcJeu, 4^, E6, 113 (plute), 1J7 
WfHthtring, 359-:3^i 3^7. 3^1 chemi¬ 
cal, 359"^; mcchanicBJ, 339^0? 
pn^ucta ofp 3*4 
WaavB' blrdftp 193 
WctrfT Deep, 7, 394 
Weda, 287 
Weda bay^ aSj 

Weeds, 390 

Wcil^a dkease, L^tmpimEis 
Wclimxig, CocPDcng^ i 3 fp IS^P IS 7 
Wdlomat bay, J4.3, 165, 190 
Werociig* Ilip 22 , a74 
Wc 4 t Bqapca rafiidi^ncy, aw, 3 or, 535 
WeatlbiBl (W'esE Coafft) rcBideiiiry, 47^ 
tc7, jvir 

Weatcn'iATWJilcr, 176, xgS 
Wemt iakziiir 6, 75, 24, 396 
Wet bulb cempriatuTEs, 33a (tabid) 
Whiriv^iiidfl, 339 
White iPia^ tfr Tcnoilxs 


WjJnkoopa bay, 133,1S9 (fiff- “id 

19° 

WUh^limicui range (flyipatriX 57 
Wilhdmina-top (New Cliinca), 311 
W^ildtiiruln livet, 311 
W'iitS'gebcFRte, 15O, tJS, l56^ 157, J58 
WiUiiimp Kaiipp 244 

W^indfi, 314-^? I dimziioti, 34&'^8 
nV'cLootyp 3 s 7 p 3iS, 348 

(table) 

Wmip 379 

WoeliaTiDC; isJand, 295 
WcikjAm rslandp 39J 
Wbiupsobo, 149 
W'dfiotjojo bay, 183 
WonjTclip 196 

WoodcuTtera, in iwtgmvtf fojvatJi, 43 
'Wotap ifllimd, 295 
Wowont, 353 

W^ownni Btrmt+ 249, 252, 

^am^/iL 41 li 

joalayi, 412 

JC^noptyUa 4115 

Yima, 331 
Yowb, 414 

Zand boy, 1B9, 190 
Zn^SUbfrisee^f 390 

ZutpJiep i&limds, IP9 
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